QUESTION BANK

CLASS 12™

MATHEMATICS
UNIT-6
ASSERTION REASON QUESTIONS
Instructions:
Select the correct option for each Assertion-Reason question.
(A) Both assertion and reason are correct, and the reason is the correct explanation of
assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.
(C) Assertion is correct, but the reason is incorrect.
(D) Assertion is incorrect, but the reason is correct.

foder -
1. 9cA% 9T H TS FUA(A) 3R Tt FROT (R) e ar=r &)
2. 39T Gl HUaAT T HGUEYdS TIRINUT dHleh HET 3 AT TAT el 8
A) A3 REEr TEr g, 3R R, AT T IEdr T gl
B) A 31X RaIAT TEY & afhad R, A T curear w8 S|
C) AT &, Afhel RaTeld B
D) A 3T §, ofeheT REET &1

Q1.
Assertion (A): If A and B are two independent events, then P(A|B) = P(A).

Reason (R): The occurrence of one event affects the occurrence of an independent event.

FYUT (A): TS A 3R B &Y Fad T AT &, A P(A|B) = P(A) 81eT|
HRUT (R): T TeAT AT °Gfed 8lal, Ueh TAdT HTATSh gle ol AT P & |

Q2.
Assertion (A): If A and B are two independent events, then P(A N B) = P(A) P(B).

Reason (R): The probability of the simultaneous occurrence of two dependent events is

given by P(A N B) = P(A)P(B|A).
FYU (A): TS A 3R B &Y Fad AT &, A P(A N B) = P(A) P(B) 819T|

HIROT (R): &I 1A G131t i Teh TrY afed glet sl UTiAshdT P(A N B) = P(A) P(B|A) T &T

ST gl

Q3.

Assertion (A): If A and B are independent events, then A and B' (complement of B) are

also independent.

Reason (R): Independence of events means that the probability of one event does not

depend on the occurrence of another event.
e (A): TTE A 3 B T GeaATT §, dr A 31 B' (B 1 [Xeh) 87 T giat |

HRUT (R): TICATHT T TGl &7 313 § o Tep wrear &y Irilishet g@dt vrear & 3ufefa

IR IR T T gl
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Q4.

Assertion (A): The total probability theorem is applicable when an event can occur in
mutually exclusive and exhaustive ways.

Reason (R): If B1, B2, ..., Bn are mutually exclusive and exhaustive events, then for any
event A: P(A) = P(A|B1) P(B1) + P(A|B2) P(B2) + ... + P(A|Bn) P(Bn).

YU (A): T TTTRASHAT FAT SI1E] BT & ST 1S Tl WER 3qaett 3 vy qliemi @
GECI Ny

%ROT (R): I B1, B2, ..., Bn TREW 39asii 3R QW weard §, o fondlr off areer A &

foIT: P(A) = P(A|B1) P(B1) + P(A|B2) P(B2) + ... + P(A|Bn) P(Bn) |

Q5.

Assertion (A): Bayes' theorem allows us to update the probability of a hypothesis based
on new evidence.

Reason (R): Bayes' theorem is given by P(Bi|A) = (P(A|Bi) P(Bi)) / (£ P(A|Bj) P(Bj)).
FUA (A): 95T AT A FeY aRFeTaAr S ¥wdr &t JT T18T F 3TUR I 3793 Flel
$T AT AT R |

hROT (R): &1 9 fAe=IHR feam 9 &: P(Bi|A) = (P(A|Bi) P(Bi)) / (X P(A|Bj) P(Bj)) |

Qé.

Assertion (A): A random variable is a function that assigns numerical values to the
outcomes of a random experiment.

Reason (R): A random variable can only take integer values.

FUA (A): Tk I SH T U ol & ol Teh ATereseh JAET & IRUTAT I T&ATcHR
A [AfEse Far g
ST (R): Teh ATE o6 TR dhdol YUTTeh AT of Heell |

Q7.

Assertion (A): The sum of probabilities of all possible values of a discrete random
variable is always 1.

Reason (R): A probability distribution describes how probabilities are distributed over
different values of a random variable.

U (A): T TefaT ATl T IR AT3IT 1 A9 T fafderd arefeos @& favgaar 1
glaTgl

HROT (R): Teh ISR faaRoT I8 qulel axar ¢ o fondll aefos = & faffies A
Ty 8 faaRa g &1

Q8.

Assertion (A): The mean of a discrete random variable X is given by E(X) = X x; P(xi).
Reason (R): The mean of a random variable represents the most frequently occurring
value in the data.

HUT (A): T A IefRos WX FIAT E(X) = £ x P(x) AT amar g1’
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HROT (R): TTE oo TR HI ATET 3T H TG4 ATh IR gfed giel arel ATl HI gATar g |

MCQs

1.A bag contains 5 red and 3 blue balls. Two balls are drawn one by one without
replacement. What is the probability that the second ball is blue, given that the first ball
drawn was red?

Teh ST & 5 o1t 3R 3 el 31 €| 9T IfaeUTaet & Ueh-Ueh ¥ &l 31, faepTell STt 1

IfE ggell fe¥ehTell TS 3Te; ofel 81, Y GEY 3G afell Blel &l Ui Aehall T gram?

A)3/7

B)5/8

C)3/8

D)5/7

2,If A and B are two independent events such that P(A) = 0.4 and P(B) = 0.5, what is P(A
nB)?

Ife A 3R B &I Tads geav & 3R P(A) = 0.4 AT P(B) = 0.5 &, A P(A N B) &7 AT &7

gram?

A) 0.2

B) 0.3

€)0.4

D) 0.5

3.If A and B are two independent events, then which of the following is always true?
Ife A 3 B &l Ead 7 geaTd 8, af fArfof@a & & la-ar gaer acg geam

A) P(A|B) =P(A)

B)P(B [ A) = P(A)

CP(ANnB)=0

D) P(AU B) =P(A) + P(B)

4.A company has two machines A and B. Machine A produces 60% of the total items,
while machine B produces 40%. The probability of a defective item from A is 0.02 and
from B is 0.05. What is the probability of selecting a defective item randomly?

Teh =t 7 & Hfed A 3R B &1 &Mt A Fool Scurieed aeqg3it T 60% 3R #HMeT B 40%
ScuTied X &1 AT A & QYUY a&q Sefel 1 TTidehdm 0.02 3 #7MeT B & 0.05 B

e e & & AT ITS TE] o TN glel T TTTAehcll AT IaM?

A) 0.032

B) 0.042

C) 0.052

D) 0.062

5.A test for a disease gives a positive result with 98% probability when a person has the
disease and with 5% probability when a person does not have the disease. If the
probability of having the disease in a population is 0.1, what is the probability that a
randomly selected person who tested positive actually has the disease?

R SR 3 fore fomar arar odteTor 39 safara & AR gl 9X 98% 3R AR 7 gl )
5% HHRIcHS IRUTH o &1 I AT 3mardr & ARy g1 & wiRar 0.1 §
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Irefoos §9 ¥ Yol IV TiF o arEcd H Hshialdl glel T TRAHT fohct=tt g1l afe 3qer

RI&TUT HhRTcH AT &7

A) 0.68

B) 0.45

C)0.28

D) 0.15

6.If X is a random variable with P(X=1) = 0.2, P(X=2) = 0.5, and P(X=3) = 0.3, what is
P(X<3)?

Ifg X v Iefees 9 g, o v P(X=1) = 0.2, P(X=2) = 0.5, iR P(X=3) = 0.3 &, T
P(X<3) I HTeT AT IIM?

A) 0.3

B) 0.5

€)0.7

D) 1.0

7.If a fair die is rolled, what is the expected value of the number that appears on top?

fe v A= 91T HenT SATAT &, at Y IR 3T aTell TEAT T 37ATaTd HTeT T §I9TT?
A)2.5

B) 3.5

C) 4.5

D) 5.5

8.If the probability distribution of X is given as P(X=1) = 0.2, P(X=2) = 0.3, P(X=3) = 0.5,
then what is E(X)?

e X T ATfRehdr faaRoT figar arar §: P(X=1) = 0.2, P(X=2) = 0.3, P(X=3) = 0.5, a E(X) &T
HTeT FIT gIa?

A) 1.5

B) 2.3

C)2.7

D) 3.0

1 Mark Very Short Answer Questions

1.af& P(A|B) = 0.6 3R P(B) = 0.5 §, T P(A N B) ATA Y|

If P(A|B) = 0.6 and P(B) = 0.5, find P(A N B).

2.gfgargeat A 3R B AT P(A) = 0.4, P(B) = 0.5, 3IR P(A N B) = 0.2 fgar s g, ar
FITd TGdT o7 T Y|

If two events A and B have P(A) = 0.4, P(B) = 0.5, and P(A N B) = 0.2, verify if they are
independent.

3.37¢ A 3R B TadT "eaTv & 31 P(A) = 0.6, P(B) = 0.7 §, dT P(A N B) AATA Y|

If A and B are independent events and P(A) = 0.6, P(B) = 0.7, find P(A N B).
ATF ST H 3 el IR 2 W Al & | TeRos T T U 3ig Aol S & 3R Ig arer arg
ST 81 TS ar o1 § oot TaTdiesT T ohl TaaRoT &, o T S99 31 Te¥eptel STet shr
EIRERIEICERY

A bag contains 3 red and 2 green balls. A ball is drawn randomly and found to be red.

What is the probability that it was drawn from the first bag if there are two bags with
different color distributions?
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5.7fe Y cafera T fordY SIFRYT & forT TeToT GhRTcHS 31TAT &, Afehe] IRI&TOT hael
95% T & 3T NARY Hr cATIhdr 0.01 §, A ST T T 3T Flah AT i 1o 39
cgfebd &l arEda H ag STHART gt T fohdelt Iifehar gl

If a person tests positive for a disease, but the test is only 95% accurate and the disease
prevalence is 0.01, find the probability that the person actually has the disease using
Bayes’ Theorem.

6.Tfe T 3Tdd AT oo I X & AT 1, 2, 3 & 3R 3ah wrRsare 0.2, 0.5, 0.3 §, ar P(X

> 2) ATT |

If a discrete random variable X takes values 1, 2, 3 with probabilities 0.2, 0.5, 0.3,
respectively, find P(X = 2).

7. TR AR 9T el SATAT &, Y AT oo TR X & WIidehdT faaor & g |

If a fair die is rolled, define the probability distribution of the random variable X, where
X represents the number appearing on the die.

8. 1 X &1 ITiRfshdr TAaRoT fRrAfai@d &:
X: 1 2 3
P(X): 0.2 0.3 0.5
ar 3raferd AT E(X) AT L
Find the expected value E(X) if the probability distribution of X is given as:
X: 1 2 3
P(X): 0.2 0.3 0.5

9. Teh ST &1 Yo & 3cUTG Sellell o: A 3 B 3c9TG A o GIqUT glet sht TTfshell 0.02
AR B & feIw 0.05 1 A Foel IcUTET T 70% A 3R 30% B &, A1 AT ooh T & oA 1T
aryqut 3edre & A glet hr STfshdT #ATd Y|

A company manufactures two types of products: A and B. The probability of a defective
product A is 0.02 and for B is 0.05. If 70% of total products are A and 30% are B, find the
probability that a randomly chosen defective product is of type A.

Questions (2 Marks)

1. A factory produces 60% high-quality products and 40% low-quality products. If 5%
of high-quality products and 15% of low-quality products are defective, what is the
probability that a randomly selected defective product is from the low-quality category?

1. Teh ShRATAT 60% 3T I[OTaT dTel 3cUTe; 3R 40% fF= IOTSET aTel SIS, ATl gl
e 3T T[0T aTel ScuTal # & 5% 3R 33T a[utart arel Scurel 7 & 15% aroqot &, o
Tl Fre e §9 @ Yol ATV QITYUT 3cUTe; & (T J[UTAT o glet hT HTiAehcl ST 81917

2. Events A and B are such that P(A) = 0.4, P(B) = 0.5, and P(A n B) = 0.2. Check whether
A and B are independent events.

2. 2T IeATE A 3 B 3T YR &Y 1S §: P(A) = 0.4, P(B) = 0.5, 3R P(A N B) = 0.2| S &Y
o a1 A 3R B TadT geAC £ |
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3. A bag contains 4 red and 6 blue balls. Two balls are drawn at random. Find the
probability that both balls are of the same color.

T Aot 7 4 7T 3R 6 Al IS § | Ao w9 A 2 37 el arch & | wiRsar ara
& [ a1l 3¢ Teh g W I & |
4. An insurance company classifies its policyholders into three categories: low risk
(30%), medium risk (50%), and high risk (20%). The probability of a claim being made

by these categories is 0.02, 0.05, and 0.1, respectively. If a randomly selected claim is
analyzed, find the probability that it came from a high-risk policyholder.

Teh S1AT hUeiT 379eY TITRAT UTeht i ciiet ATOTAT & afichc il &: e STEH (30%),
HqEIH SR (50%), 3R 3T SR (20%) | 37 ATOIT A g1aT fohw A1 o wri¥ehar
A 0.02, 0.05, 31X 0.1 71 Afe; el Are s &9 & o1 a7 a1d 1 faeelyor fohar sire, ar
g 3T SNTEH aTel Tifordl IR T 3T 6T IT¥hdT AT |

5. A and B are two independent events with P(A) = 0.3 and P(B) = 0.6. Find P(A U B).
A 3R B & Tad7 ge-v ¢ [ folw P(A) = 0.3 3iR P(B) = 0.6 €1 P(A U B) ATT Y|

6. A biased die is such that the probability of getting a six is twice that of any other
number. Find the probability of getting a six.

Teh JHTHAT IR H T 37Td hY AT Al Ty 37 TT BT Jolel H [l & | O 37T
CAR RTINS ERY

7.1f X is a random variable with probability distribution P(X =x) =kx forx =1, 2, 3, 4,
find the value of k.

Ife X T Ao o § foas mri¥erar fAaRoT P(X = x) = kx §ST8Tx = 1,2, 3,4 8, ATk
T AT ATT L

8. The probability distribution of a random variable X is given as

X: 0 1 2 3

P(X): 0.1 0.3 0.4 0.2

Find the mean of X.

e ATE e O X FT TIIAehT [IeRoT fofa=Tioar &2 arm &:

X: 0 1 2 3
P(X): 0.1 0.3 0.4 0.2
X T ATET AT HY |

9.A fair coin is tossed 3 times. Let X be the number of heads obtained. Find the
probability distribution of X.

T [AFhr 3 IR 3BTAT AT ¢ | X I8 HEAT g oIl 638 hI A @il g | X T
ATTehdT fIaRoT AT 1|
4 Marks Questions
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1. A doctor knows that a particular disease affects 1 in 1000 people. A test for the disease is
99% accurate for infected individuals and 98% accurate for non-infected individuals. If a
randomly selected person tests positive, what is the probability that the person actually has
the disease?

Teh e SAleldT § foh Uoh Ay Sy 1000 & 1 afFa #r gerfad e g
39 AR & o v gdetor TenfAa cafFaat & fow 99% @die 3R IR-awfaa
IfFdar & AT 98% Tée gl Ife T IRfeos ®T & TAGIT STierd T GI&Tor
HhRIcHS 3Tl g, dF 39 a1d T Tiikehdr #1 § f6 aeda # 38 Jg ST &2

2. A bag contains 5 red and 3 green balls. Two balls are drawn one after another without
replacement. What is the probability that the second ball drawn is red given that the first ball
drawn was also red?

Teh 97 H 5olfel 3R 3E 91 &1 9 9iaeudeT & Ueh & &g ek ar 3¢ foieprelr
St 81 e ugell foshrel 918 91 oot 81, dr 56 a1 1 Wi¥ehdr #ar § 6 gad
el a5 3 o @ gef

3. Suppose the probability that it rains on any given day is 0.4. If it rains, the probability of a
person carrying an umbrella is 0.9, and if it does not rain, the probability of carrying an

umbrella is 0.2. Find the probability that a randomly selected person carrying an umbrella on
a particular day is actually experiencing a rainy day.

AT eiifote fon fRet i aur gl & wif¥erdr 0.4 §1 afe awt gt &, ar forelr
SATFd & BT of S &l Gridenar 0.9 §, AR e as #&7 gieh &, dl o1 o el
Fr IIAST 0281 3 a0 FT ARSAT A HifGT f& fhdr Ay G =
Trefiod ¥ 8 Tl afdd S OIdr oex I QT §, aedd H auT & AT
T T ¢l

4. A factory has two machines, A and B, which produce 60% and 40% of the total
production, respectively. If 2% of the items produced by machine A are defective and 5% of

the items produced by machine B are defective, find the probability that a randomly selected
defective item was produced by machine B.

T FRE H T #AMed A IR BE, ST FAM: Fel IcUTead HT 60% R 40% FcoT
Y 81 I AAT A garT AT a&g3it # @ 2% gt § 3R AP B garr
AT aeg3it & @ 5% et 8, o 37 a1 &1 W AT ST & vh
Iefees § & TIld avqol a&] HMeT B @RI &5 715 |

5. A and B are two independent events. If P(A) = 0.5 and P(B) = 0.3, find P(A N B) and P(A
U B).

Asﬂ‘)h B gl Tad¥ "eaw g1 IfE P(A)=0.531R P(B)=0.3%,d P(ANB)3iR PAU

B) &Y 0T Y|
6. Let X be a random variable with the probability distribution given by the following table:
Lx o] 2] 3] 4]

[P o1 03] 04 02
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7. Find the mean (expected value) of X.

AT lfoT fh X U Arefeds W g, o Wikear faaver Heaforada
arferer & feam = &

L x L 1] 2] 3] 4]
[P o1 03] 04 02
X T ATEY (39faid A) AT RATI

A die is tossed twice. Let X denote the number of times 3 appears. Find the
probability distribution of X.

8. Tsh UIHET & IR 3STT Sl gl AT Nfow &F X 39 F&ar &1 a2fiar &

S 3 3 3TaT &1 X & IiRedr fAaRer ara i

9.The probability of hitting a target by a shooter is 0.8. If he fires three times, find the
probability that he hits the target at least twice.

Teh fARMaAdTST gaRT 18T &l AR I Jidehdr 0.8 1 IS ag el SR elr
TATdT &, dl 39 91 &1 YIAhdr AT HIfAT fF a8 F7 T FH7 &I T) 87
Fr AR

10.A company manufactures light bulbs, and their lifetime (in years) is modeled as a
random variable X with the following probability distribution:

L x | 1] 2] 3] 4] 5|
e o1 02 03] 03] o1
11.Find the expected lifetime of a randomly chosen bulb.

Teh $Uell ATSC Tod Sl g, 3R 3Tl I (@t #) v Aefeos W X &
& H & AT g, GHRr T¥sar adavor Feafaf@ad &

L x | 1] 2] 3] 4] 5]
e o1 02 03] 03] o1
Iefeos § d I T dod HT IUET 3G AT 0]

5 Marks Questions

Q1. In a school, 60% of students participate in sports, and 40% participate in cultural
activities. If 30% of students participate in both sports and cultural activities, a student
is randomly selected. Find the probability that the student participates in sports given
that they are involved in cultural activities. Also, explain the significance of conditional
probability in real-life decision-making.

Teh Thol 7 60% STT Well 7 19T I & 3R 40% BT HiEhicieh ARGl ¥ o7mer oIy &
e 30% BT alet arfafafergt & amer ofd €, o Irefeos &9 8 I3 310 T & Well 7 AT
ole & I AT Al AATcl 3, Afe; g AT 81 foh a8 Aieepicreh T Terdl 7 ST o g |
Ty &Y, aTEaides Shde & 2T Il & HAgcd T I |

Q2. A factory has two machines, A and B. The probability that machine A works on a
given day is 0.8, and for machine B, it is 0.9. If both machines work independently, find
the probability that on a particular day:
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(a) Both machines are working.
(b) At least one machine is working.
(c) None of the machines is working.

U thardl & gt 7efeT, A 3 B &1 fonddT oY ot 77efeT A & ey ey FromRsrar 0.8 & 31k
T B o ST et hl ITTAHRAT 0.9 &1 TS alat ALl TadT T & FIH Ml g, ol
fArAtaT@a Hr wishar Ard =3

(a) a1t 7L FH I BT

(b) FF T T Th ANA A P BT &

OEELIGHGEIEEHETRH R

Q3. Suppose a bag contains 6 red and 4 blue balls. Two balls are drawn randomly one
after the other without replacement. Find the probability that the second ball drawn is
red, given that the first ball drawn was blue.

AT of o T Fet 7 6 ATl R 4 el 316 § | Foetr sfaeurae & v & arg T a1 3

e foae ®9 8 fAerell Sl § | afe; ggel fenrel a1 37 #fel 81, ot gad 37 & oirel glet
TRl AT |

Q4. A software company recruits engineers from two colleges, X and Y. The probability
that a randomly selected recruit is from college X is 0.7, and the probability that a
recruit from X is skilled in Python is 0.8, while from Y, it is 0.6. If a recruit is selected at

random and found to be skilled in Python, find the probability that the recruit is from
college X using Bayes’ Theorem.

TUeh ATFEATR T &l Fictall, X 3R Y T SR $r 1t Fct § 1 Ireeos sa @ wafag
8Tl ohT X ShlelsT & glel hT UTAshell 0.7 &, 3R T 87t X A g1 Al 38k Python H FHerel g1t
1 IRl 0.8 8, STafeh Y @ gt ohr onfiencr 0.6 &1 I &h1S o7l are oo &9 & Lot Sirel
& 3R 9T ST ? % T8 Python 3 FRA &, oY o7 J T 3TN e AT X fob 87t X
HroT A |

Q5. A fair die is rolled twice. Let X denote the number of times a 3 appears. Construct the
probability distribution of X and find its mean.

Teh =TT ITET &1 ST Hehl SITAT §1 X Sl 3 37TeT ot TEAT & FT F IRITT HL| X T
ITfARdT faaROT IR < 3R STehT ATET AT HL |

Q6. A company manufactures bulbs, and 5% of them are defective. A quality control
manager picks a bulb randomly. If the bulb is defective, he performs a second test to
confirm the defect, which has an accuracy of 95%. Using the total probability theorem,
find the probability that a randomly picked bulb is declared defective.

Teh S0l Tod ToTeh &, STl & 59% YUl g1 § | Ueh 0T fo =0T aitreh arefoes &9
8 T Fodl oAl ¢ | TS Toa arqol aran Srer 8, ot g aly & 9fve et & fow e @
TRIGTOT T &, FSTehT TEeRdT 95% & | ool FTTRIehell T ohT 3TN heh ATl hY feh

ATE OB TG H AT IAT Tod aryqut enf¥e o srwe |

Q7. A student takes a test consisting of two questions. The probability that the student
solves the first question is 0.7 and the probability that he solves the second question
given that he solved the first one is 0.9. Find the probability that the student solves both
questions.
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Ueh OTF &1 T2=1 aTell G06T SaT & | Tg o) 92 ol gl adet T UTiiehar 0.7 § 3 afe sa=r
TG 92T §oT Y ToIaT cll GEN T Gl hiat shT TR 0.9 § | AT S foh &1 SNl TRt ht
gl hLAM|

Q8. Consider a random variable X representing the number of heads obtained when a
fair coin is tossed three times. Construct the probability distribution table and compute
the expected value (mean) of X.

e oo TR X T IRHATNT Y 51 Ig &ATar & o vor Ay f@eet il IR 3STel ST &
3R uTeT 23T Hraar HreTar g | X F forw wrikendr faaRor drferer I Y 3R X &
3NTET AT (HATET) AT FL

Q9. A person has two bags. Bag I contains 4 white and 3 black balls, while Bag II

contains 5 white and 4 black balls. One bag is chosen randomly, and a ball is drawn from
it. Find the probability that the ball drawn is white using the Law of Total Probability.

Ueh ITFT S IrA T JIT 8 | ST [ 7 4 T, 3R 3 STl 1€ &, STk ST 11 3 5 Tthe, 31X 4 et
31E &1 Toh ST Y e TeSeh T & AT ST § 3R ST Teh 31, ehrell STl & | Foof T dehcll
& Tl ol 39T Xk AT Y foh fArelr 918 91 athe B

Q10. Suppose a student is preparing for an exam and studies either 2 hours or 4 hours a
day with equal probability. If he studies 2 hours, the probability of passing is 0.6, and if
he studies 4 hours, the probability of passing is 0.9. Using Bayes’ theorem, determine
the probability that the student studied 4 hours given that he passed the exam.

AT of foh Teh T 9677 T Y X @7 & 3R a8 gfafe 2 631 4 9¢ FAT Iiidiehdr &
TTY 3TETT AT § | TTS T8 2 T T T &, A I gled T UTTIehT 0.6 &, iR Ife
IE 4 TC T AT §, A U1 gled T UTTASHAT 0.9 § | ST THT BT YT hleh AT Y

for BT o1 4 T¢ 3reTgeT fohaT glom ITe; a8 I1e T & 91 g1 91|

Case Study 1:

A hospital uses a diagnostic test for detecting a particular disease. From past records,
it is known that 2% of the patients tested have the disease. The test correctly identifies
a diseased patient 98% of the time and correctly identifies a non-diseased patient 95%
of the time. A patient is randomly tested, and the test result is positive.

3T Teh TAAY SIHARY FT Il 9Tl & folT Teh sigifeieh GLI&TOT &7 39T

T &1 o Repis & 3aR, I§ A1d § & gdetor e aw 29 Afat & gg
SARY gy g1 IIeToT TEr Wl Fr 98% AT W Ugdleldl g 3R IR/ & 95%
HAY 9T e UgATIdT gl Ueh FAJST T ATeieoes GOaTor fhar Sirar g 3R adietor

IROM TFRIcHS T ¢l

Questions
1.What is the probability that the randomly chosen patient actually has the disease given that
the test result is positive? (Use Bayes’ Theorem)

T T ghRIcHAS: eI gRUTH & MR W, Ig Wiear Fa=r § F el
aredd H IPERT g2 (§97) IAT H 39INET F) [2 Marks]

10|Page



2.What is the probability that a patient does not have the disease but the test still shows
positive?
Ush ST I SIART 8T g, T T 9deqor goRicaAs fg@er &t wifear &ar 82 (1

Mark]
3.What is the probability that a randomly selected patient has the disease?

Iefeos § & T4 0 FAST T AL gl T Jridewdr  fhcelr &2 [1 Mark]
4. What is the probability that a non-diseased person is correctly identified by te test?

3 9T T FIT MR § o U Qoa-HeFd afeFd i q&T0T @R Tl Il
SITU? [1 Mark]

Case Study 2:
A fair coin 1s tossed three times, and the number of heads obtained is recorded as a
random variable X, The probability distribution of X is as follows:

‘ X(No.ofHeads)” 0 || 1 || 2 || 3 |
[ PX=x) L_1/8 3/8]  3/8] 1/8]
Questions

1.Find the mean (expected value) of the random variable X.

IefRod WX H ALY (38T AR) AT S| [2 Marks]
2.What is the probability of getting at least two heads?

FH F FH & 85 3 A RS ar  fhasr &2 [1 Mark]

3.What is the probability that X takes an even value?

Ig UIkehar &7 § Toh X Ueh T T&AT AGUT LT g2 [1 Mark]

4.What is the probability that the number of heads obtained is at least 2 when a fair coin is
tossed three times?

J9 T 3T Rt T TR 3o S1dar &, d &9 @ &5 2 91 88 3T fr 47

EIRETS I,
[1 Mark]

Case Study 3:

A factory produces items from two machines, Machine A and Machine B. Machine A
produces 60% of the items and Machine B produces 40% of the items. From past data, it is
known that Machine A produces 3% defective items, while Machine B produces 5%
defective items. A randomly selected item is found to be defective.

Teh FREET & JAMeA!, AN A 3R AMA B a&qV Falrelr g1 JMeA A 60% T&
3R AN B 40% TEU T 1 TS 3iehst & HTAR, #AMeT A 3% QIvquT a&qu
3R AMT B 5% ST aFU AT T T AeoS F ¥ AT avg et
qrg STl &l

Questions
1.What is the probability that a randomly selected item is defective? (Use the theorem of total
probability)

g TR fhdelt § o aefeos &9 @ wgfad a&q arvqor grei? (qur wriisar
JAT BT 3TAET ) [2 Marks]
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2.If an item is found to be defective, what is the probability that it was produced by Machine
A? (Use Bayes’ Theorem)

IfE A &g AU IS S B, Al 3Hb AMA A GART TS ST T ifAehar
fohaeir §2 (8T WA FT 39T HY) [1 Mark]

3.If an item is randomly selected, what is the probability that it was produced by Machine B?

Ife S &g Arefeod T @ ol S &, aF 38 AN B G@RT S0 Sile
oiffihdr  fahcsir &2 [1 Mark]

4.What is the probability that an item produced by Machine B is non-defective?

AMeT B @RI Tl 1S a&] QY g glel T A¥shel  foheell &2 [1 Mark]
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