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Attempt all Questions.

2

Section I

(2xl5-30)

1.     (a)    Consider the following dataset representing the scores of 10 students in a
mathematics exam:

Scores :

(2,.5+2.5)

(i)  Calculate the range of the scores.

(ii)  If the lowest score (52) was mistakenly recorded as 30, how would
the range change?

(b)    Calculate the mean, median, standard deviation, variance and coefficient of
variation for the following dataset:

(For PwD Students only)

(2x5)

(b)   Discuss the concept of Measures of central Tendency in statistics. Explain
the three main measures: Mean, Median, and Mode, including their definitions,
formulas, properties, and when to use each measure.                                 (10)

2.     (a)         (i)  What is skewness in a data distribution? Explain the difference.between

positive and negative skewness with examples.                                     (5)

(ii)  Compare and contrast Chebyshev's Theorem with the Empirical Rule.
In what situations would you use each?                                                  (5)

(b)   What is a histogram? Explain its purpose in statistics and draw a histogram
for the following frequency distribution:                                                     ( 1+ 1 +3)

Class intervals 0-5 5-10 10-15 15-20
Frequencies 4 6 10 5
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(For PwD Students only)

(b)   Define a histogram and explain its construction, interpretation, and significance
in statistical analysis.                                                                                                       (5)

Section 11

Attempt Any Two. (2xl0-20)

-
r~              3.     (a)    A  box  contains  3  red  balls,  2  green  balls,  and  1  blue  ball.  One  ball  is

drawn at random from the box. What is the probability of the following
events?

(i)  Drawing a red ball

(ii)  Drawing a green or blue ball

(iii)  Drawing a ball that is not red

(2+2+2)

(b)   Ifp(A)  =  0.4, P(B)=0.5,  and p(AnB)=0.2,  find p(AUB).               (4)

4.     A card is drawn from a well-shuffled deck of52 cards.

(a)    What is the probability that the card is an ace or a king?

(b)   If it is known that the card drawn is a red card, what is the probability that
it is a heart?                                                                                                                 (5+5)

5.     (a)    State the Multiplication Theorem on probability for independent events.

(4)

(b)   A factory has two machines, Machine A and Machine 8. Machine A produces
60% of the total items, and Machine 8 produces 40% of the total items. It
was found that 20/o of the items produced by Machine A are defective, while
5% of the items produced by Machine 8 are defective. An item is selected
at random and found to be defective. What is the probability that it was

produced by Machine B?                                                                                        (6)

P.T.O.
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Attempt Any Two.

4

Section Ill

(2xl0-20)

6.     (a)    Define  correlation  in  statistics.  Explain the  meaning  of the  correlation

coefficient and interpret its possible values.                                                       (5)

(b)   A factory produces LED bulbs, and it is known that 90% of the bulbs pass
quality inspection. A random sample of 10 bulbs is selected. Let the random
variable X denote the number of bulbs in the sample that pass the quality
inspection. Assuming the selection follows a binomial distribution, answer the

following:                                                                                                                       (2. 5+2. 5)

(i)  What is the probability that exactly 8 bulbs pass the inspection?

(ii)  Find the mean and standard deviation of the distribution.

(For PwD Students only)

(b)   Define Binomial Distribution. Explain its assumptions, formula, and statistical

properties. Also, illustrate its application with a suitable example.            (5)

7.     (a)    The mean height of students in a class is  160 cm with a standard deviation

of 5 cm. Assuming a normal distribution, find the probability that a student

selected at random is taller than  165  cm.                                                            (4)

(b)   The random variable X represents the number of heads obtained when a fair
coin is tossed three times.                                                                                     (3+3)

(i)  Construct the probability distribution of x.

(ii)  Find the variance Var(X) of the distribution.

8.     The  time,  in  minutes,  it  takes  for  a  customer to  be  served  at  a  coffee  shop

follows a uniform distribution between 5 minutes and 15 minutes.

(2.5+2.5+5)



5210

(a)    What is the probability that a customer will be served in less than 10 minutes?

(b)   What is the probability that the customer will be served between 7 and 12
minutes?

(c)    Find the expected service time and the variance of the service time.

Section IV

Attempt Any Two. (2xl0-20)

9.     (a)    In hypothesis testing, two types of errors can occur when making decisions

about the null hypothesis. Define Type I error and Type 11 error, and explain

their implications in the context of hypothesis testing.                                    (5)

(b)   When is the t-test used instead of the z-test in hypothesis testing?          (5)

10.   (a)    The average weight of a random sample of 36 packets of sugar is  1.02 kg

with  a known population  standard  deviation  of 0.0`6  kg.  Find  the  95%

confidence interval for the population mean.                                                     (5)

(b)   What  is  a  p-value?  How  is  it  used  in  the  decision-making  process  of
hypothesis testing?                                                                                                         (5)

11.   (a)    A college claims that the average time students spend on online learning

platforms is at least 15 hours per week. A researcher believes that students
are spending less time than claimed.                                                                     (5)

(i)  Identify the null hypothesis (Ho) and the altemative hypothesis (H]) for
this scenario.

(ii)  What type of test would be appropriate for this situation - one-tailed
or two-tailed? Explain briefly.

(b)   Explain the steps involved in testing a statistical hypothesis. (5)

P.T.O.
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wh Hed ffl FT ¥ I (2xl5=30)

(F) TTPe Eft Fan ti  io  ed i±  3fq# a rfu ri  fi`iirtlRqci ife q{ fiRT
(2.5+2.5)

(i)  3fih. ift fa ffi iTUHT taiaei

(ii) ife ed EF 3fqT  (52 ) a TTed a 30 i} FT fi ed fi5" iTqT qT, ch fu ian
qEan?

(iF)  @tirtlRqtl ife i} ft TTca, qrfein, iTPl5 ia€, iin 3fi{ fu i} TrfeT
a TTuffl qrm :                                                                                            (2x5)

(fa fan i5Tjf a iaT)

(iF) Hffiae ¥ iife Hqu ih iTTq` ch 3]t]€ITIUTT til ed trmi th Ir wh di qTen
dire imezT, qrfein 3ft{ qgaEF`, ffi qRThm€, qF, got 6ife HtaEF im 5T wh
iFF i-a,                                                                                      (1o)

2.     (E)      (i) faiin¥fa©fflT€7 3iT5dii£RE tlchi<ITtich 6ft{ |chi`Ic,ich ia©
i± fa ck ch iHTRIT trmi                                                            (5)

(ii) arfu i± rfu ch gait 3]=a]tTffl iin a rmi am HtatF iFT wh ffa
ice a an?                                              (5)

(iF) i± HT ¥7 Hffiffi S EHi± 3tr tft iFTen rm Sire RHrtlRqtl  3TEfa
fiETFT i± ifu ¥EF i± rd:                                                  (I+1+3)

FT 3ifFFT 0-5 5-10 10-15 15-20

ap 4 6 10 5

(fa ian i5Tj¥ ta iaT!)
(H)  iawh ch TRrfu qrm Sir tlli?eHch`q iawh,¥ iHa ith, tHTRIT aife iT5tF

qfr qRIT taPei                                                                                            (5 )
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ias th a i} ffl rm I

4.

(2xl0=20)

(tF) qtF fa ¥ .3 ira ae, 2 Ea ffi Sit I ffi ife ¥i fa a vtF ife qTEERE 5T a
ian wh €i  RtirtlRqcr qE]Tdi @ tF`TrqFT iFqT €?

(i) rna ife iai-
(ii) Eft " ffi ife fiEFTan
(in) ae ife fiE5Tan ch fflF I a

(2+2+2)

(F)  qi±  P(A)=0.4,P(B)=0.5, andp(A^B)=0.2, findp(AUB) iTTa. qml         (4)

52 ed i} ¥EF 6Fa Ei{a a ira iTT fa a PEF ed iin ifflt]T €i
(.EF)  ffl tf`TrFT i f± ed iEFqjT TIT in i?
(`RT)  rfe qa iTTd a fit iin iTqT ed ilTF rfe a, ch ffl wiTrFT a iaT qa EE a?

(5,5)

5.      (E)  ied TTEFTdi i± te HTin t[{ IUFT ias iT5TFTi                                       (4)

(H)gEFxp¥affi€.,rfuA6irrfuB.rfuAt5aqt5ch5T60%iIEqRIed
a,  air rfu 8 t5a qq:di t5T  40% 3tqTFT E5di €i qa TmaT iTzlT iaT rfuAi=RT
3rfu q5di ¥ a 2 0;0 xp ¥, ffliaT rfu 8 Et{r 3rfu qt5at.¥ a 5 % xp
€.I ¥EF qng ch qngEE5tF 5T a gT ifflEIT € 3ft{ xp tmaT fflaT ¥[ fflT irfu € iaT
qa rfuBERT 3Falfa fl Tte th7                                                                  (6 )

ds Ill
d€ a H trm I                                                                         (2xio=2O)

6.     (iF) wiRan¥iferta TRrfu trmi whr T]rfeT ffl 6T5H¥jENir 3ft{ EHa
trfu qTfi qfr qrffl rmi                                                            (5 )

(RT)  ¥F tFTRIi]T RE qH a]RI a, 3it qa ilTa a fat 9o% qa goTqi]T iREFT ¥ T]iH
a ri ¥i  io qiaf tFT ¥EF qEE5iF i]quT FT iHTaT ¥i TIT rm iaT qT5Pe a{
x rd a ed fi wh ch rfu a ich IUFTaT iRE a qTH ffi ¥i qa wh gT
fat aqT ike iin i=T-3]gr{uT 5{aT €,  Fi+rctRqtl ffl 3i]t ¥ :         (2.5+2.5)

(i) tFqT chTTffl a iaT iRE 8 qa ira ¥ qTH a ffl€?~(fi') fian t5T ira Sit ilFTEF iin i" rmi

(fa ian i5Tjf i± iaTT)

P.T.O.
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(.RT)  ike ia" a qR`TrRI ERIi iFE} iTTRTdi, qF 3fi{ ffliRrfu Tjif fi qTen
rmi ira a, F 3qIr i3iHRT ifr ira ida fflrfu ch H¥ jrmi     (5)

(E) gE tFen ¥ ffi Ei afro as i6O an a, iin imE ia€ 5 an ¥i tTFTTF
iaFT wh gp, tf`TTEffl aTa drm fat qngEas RI a FT iTqT 5Ta i65 th a
rfu ch €i                                                                               (4)

(-RT) qngEFT a{ x, ifrol ias a th aTt 3rd TIT ilTtd an ri iati tft ch ch
rfu¥l                                                                                              (3+3)

(i)  x TIT tfaTraFT fi" rii
(ii) iin tFT fi" var(x) ira iifel

ffi rfu a qTas ch in * S ed qffl Hqq, iffi ¥, 5 iir 3it 15 iir a rfu {EF
iTm iaRT iFT  STIroT tF{aT €I                                                                         (2.5+2.5+5)

(E) HT tf`Trqffl i fa uT5iF ch io iin a ffl Hqq a. in it an7
(.RT) fflT tin a fa ilT5tF ch 7 3ir 12 ifro a fa in a an7
(TT)   3ife in HqzT air in Hqqi iFT fin aTF qrmi

iis IV
fi5ffi a i} ffl itPe I

9.

10.

11.

(2xl0=20)

(EF) qRq5an qfrom S, qF qRq5ffl t} ck a ith aa tRT a iffl{ E} ffi a di
¥] HiHI< IS air HEFR 11 S a qRrfu rm, 3ft{ qRa5an Ten i± fas ¥
3rd fifas tft tETTen ERIi

(RT)  vRchquru qftem ¥ z-Tth ii qiHTzr t-qth tFr wh tFF iin i5]TaT B?

(E) ffi a 36 RE a gF qngfro rd iFT afro t{5T I.02 f± a, iin i]Ta
iHfu qTRE ft-0.06 -rchtl`iljiH ¥i GFTch qler a iaT 95% fi" 3fRE
i]TtT  qENiri                                                                                                                                     (5 )

(.RT)p-qFTfflT€?qRq5anqthtftitha}firfu¥EaiFTrfutaniiniHTan
a?                                                                                                                                        (5)

(-iF) vt5. ffi t5T iTE[T a iaT 5Ta aifa iin TaEqffi TR aha 5F a t5q 15 S
rfutTtREiawh¥.i iEF drTediHrTTi]T€iaT5iachatFFHFZTiin*¥i     (5 )

(i)  iH qREFT ii Pe qu qRa5an (HO) Sit aETis qRi5an  (H]) th TT5iTFT
rml

(ii) EH iae i} iir ifa HEFR tFr Tth GtlIr in - ¥EF-* qiaT Th a-iF
irm? rfu S edi

(iF)  <iti€!+ed\€+  `+itchc++|I ii rfum ¥ rfu wh ift qTen rml


