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Probability

In the Chapter

In this chapter, you have studied the following points:

® Aneventfor an experiment is the collection of some outcomes of the experiment.
@® Theempirical (or experimental) probability P(E) of an event E is given by

Number of trialsin which E hashappened

P(E) = Total number of trids

Some basic definitions

The Probability of an event lies between 0 and 1 (0 and 1 inclusive).

(i) Trial : A single performance of arandom experiment is known astrial.
(ii) Sample space: The set consisting of all possible outcomes of arandom experiment is known as sample space.
(iii) Event: A subset of sample space of arandom experiment is called an event.

NCERT TEXT BOOK QUESTION (SOLVED)

| EXERCISE 15.1 |

Q.1. In acricket match, a batswoman hitsa
boundary 6timesout of 30 ballssheplays. Find the
probability that shedid not hit aboundary.

Ans. Total number of balls played by the
batswoman = 30, Boundarieshit = 6.

_ 6 _1

P (Hit aboundary) 0" 5

P (did not hit a boundary)
_1-1-2 Alternativel
=45 5( ernatively)

No. of balls in which she did not hit any
boundary
=30-6=24.
.. P(she did not hit a boundary)

No.of ballsin which shedid not
hit any boundary
Total number of ballsplayed

1

24 4

"3 5°

Q.2. 1500 familieswith 2 children wer e selected
randomly, and thefollowing datawer erecor ded:

Number of girlsinafamily | 2 1 10
Number of families 475 | 814 211

Computetheprobability of afamily, chosen at
random, having

(i) 2girls(ii) L girl (iii) No girl

Also check whether the sum of these
probabilitiesis 1.

Ans. Asthereare 1500 familieswith 2 children or
less, thusthe total number of trials = 1500.

(i) Thereare 475 families having two girls.

Thus, the no. of favourable events -= 475.

No.of favourableevents
Total No.of trials

Hence, P(2girls) =
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_ 814 407
~ 1500 750

(i) Thereare 211 familieshaving no girls.
Thus, the no. of favourable events = 211.
Hence probability (0 girls)

No.of favourableevents
= Total No.of trials

2
~ 1500
Check : Sum of the above probabilities

_ 475 N 814 N 211
~ 1500 1500 1500

_ 1500,
T 1500

Q.3. Refer toExampleb, Section 14.4, Chapter
14. Find theprobability that a student of theclass
wasborninAugust.

Ans. Clearly from the histograph, six students
were born in the month of August out of 40 students
of aparticular section of class|X.

Probability that a student of the class was born
in August.

Number of studentsbornin August
- Total number of students

6

40
3

20

Q.4. Threecoinsaretossed simultaneously 200
times with the following frequencies of different
outcomes:

Outcome

2heads | 1head | Nohead

Frequency 23 72 77 28

If the three coins are simultaneously tossed
again, computetheprobability of 2headscomingup.

Ans. Three coinsaretossed simultaneously 200
times.

Thus, the total number of trials = 200.

Two heads come up 72 times.

Thus, the number of favourable events = 72.

Hence, P (2 heads comes up)

No.of favourableevents

Total No.of events

3heads

72 9
200 25
Q.5.An organisation selected 2400 familiesat
random and surveyed them to determine a
relationship between incomelevel and thenumber
of vehiclesin afamily. Theinformation gathered is
listed inthetablebelow:

Monthly income Vehiclesper family
(inRs) 0 1 2 | Above2

Lessthan 7000 |10 160 25 0
7000 — 10000 0 305 27 2
10000 — 13000 | 1 535 29 1
13000 — 16000 | 2 469 59 25
160000r more | 1 579 82 88

Supposeafamily ischosen. Find the probability
that thefamily chosenis

(i) earning Rs. 10000 — 13000 per month and
owning exactly 2 vehicles.

(ii) earning Rs.16000 or more per month and
owning exactly 1 vehicle.

(iii) ear ning lessthan Rs.7000 per month and
doesnot own any vehicle.

(iv) ear ning Rs.13000 — 16000 per month and
owning mor ethan 2 vehicles.

(v) owning not mor ethan 1 vehicle.

Ans. Total number of families selected = 2400

(i) Number of familiesearning Rs. 10000 — 13000
per month and owning exactly 2 vehicles=29.

.. P (the family chosen is earning Rs. 10000 —
13000 per month and owning exactly 2 vehicles)

2
~ 2400

(i) Number of familiesearning Rs. 16000 or more
per month and owning exactly 1 vehicle
=579
.. P (thefamily chosen is earning Rs. 16000 or
more per month and owning exactly 1 vehicle)

579 193

T 2400 800
(iii) Number of familiesearninglessthan Rs. 7000
per month and does not own any vehicle
=10
.. P (the family chosen is earning less than Rs.
7000 per month and does nto own any vehicle)

_10 1
2400 240
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(iv) Number of familiesearning Rs. 13000— 16000
per month and owning more than 2 vehicles= 25

. P (the family chosen is earning Rs. 13000 —
16000 per month and owning morethan 2 vehicles)

25 1

© 2400 96

(v) Number of families owning not more than 1
vehicle.

=Number of familiesowning O vehicle+ Number
of familiesowning 1 vehicle

=(10+0+1+2+1)

+(160+ 305+ 535 + 469 + 579)
=14+ 2048 + 2062
.. Probability that the family chosen owns not

2062 1031

morethan 1 vehicle= m:%

Q.6. Refer toTable 14.7, Chapter 14.

Marks Number of students
0-20 7
20-30 10
30-40 10
40-50 20
50-60 20
60-70 15
70 - above 8
Total 90

() Find theprobability that a student obtained
lessthan 20% in themathematicstest.

(il) Find the probability that a student obtained
marks60 or above.

Ans. Total number of studentsin mathematicsis
Q.

(i) Clearly, from the given table, the number of
students who obtained less than 20% marks in the
mathematicstest = 7.

P (a student obtaining less than 20% marks)

_ L
~ 90
(ii) Clearly, from the given table, number of

students who obtained marks 60 or above.
= (studentsin 60 — 70) + (students above 70)

=15+8=23.

.. P (students obtaining marks 60 and above)
_ =
~ 90

Q.7. Toknow theopinion of the studentsabout
the subject statistics, a survey of 200 studentswas
conducted. Thedataisrecor ded inthefollowingtable.

Opinion Number of students
like 135
dislike 65

Find the probability that a student chosen at
random (i) likesstatistics, (ii) doesnot likeit.

Ans. Opinion of 200 students was taken in a
survey.

Thus, the total number of events = 200.

(i) There are 135 studentswho like statistics.

.. Number of favourable events= 135.

Hence, P (the students, who like statistics)

B No.of favourableevents
" Tota No.of events

135 27

T 200 40
(ii) Thereare 65 studentswho do not like statistics.
.. Number of favourable events = 65.
Hence, P (the students, who does not like
statistics)
_ No.of favourableevents
Tota No.of events

65 13

T 200 40

Q.8. Refer to Q.2, Exercise 14.2. What isthe
empirical probability that an engineer lives:

(i) lessthan 7 km from her place of work?

(i) morethan or equal to 7 km from her placeof
work?

1
(iti) within P km from her placeof work?

Ans. Total number of engineerslive, n(S) =40
(i) The number of engineerswhoseresidenceis
lessthan 7 km from their place,
n(E)=9
. The probability, that an engineer lives less
than 7 km from their place of work

n(E) 9
~n(S) 40
(it) The number of engineerswhoseresidenceis

morethan or equal to 7 km from their place of work,
n(F)=40-9=31
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.. The probability, that an engineer lives more
than or equal to 7 km from their place of work
n(E) 31

“n(S) 40
(iii) The number of engineers whose residence

1
within 5 km fromtheir place of work, i.e., n(G) =0

.. The probahility, that an engineer liveswithin
1
3 kmfromtheir place

nG) O

“n(S) 40

Q.9. Activity : Note the frequency of two-
wheelers, three-wheeler sand four-wheelersgoing
past duringatimeinterval, in front of your school
gate. Find the probability that any onevehicleout of
thetotal vehiclesyou haveobserved isatwo-wheder.

Ans. Do Yourself.

10. Activity : Ask all thestudentsin your class
towritea3-digit number. Chooseany student from
theroom at random. What istheprobability that the
number written by her/him is divisible by 3?
Remember that anumber isdivisibleby 3, if thesum
of itsdigitsisdivisibleby 3.

Ans. Do Yourself.

Q.11. Eleven bagsof wheat flour, each marked 5
kg, actually contained thefollowing weightsof flour
(inkg):

4.97 5.05 5.08 5.03 5.00 5.06 5.08 4.98 5.04
5.07 5.00

Find the probability that any of these bags
chosen at random containsmorethan 5 kg of flour.

Ans. Thereare 11 bags.

-~ Total numbr of events=11

Favourableeventsare: 5.05, 5.08, 5.03, 5.06, 5.08,
5.04,5.07

.. Number of favourable events (i.e., bags
contain morethan 5kg) = 7.
Hence requireded probability

B No.of favourableevents
Total No.of events

7

1

Q.12.1n Q.5, Exercise 14.2, you wer easked to
prepareafrequency distribution table, regarding
the concentration of sulphur dioxidein theair in
partsper million of acertain city for 30 days. Using
thistable, find the probability of theconcentration
of sulphur dioxidein theinterval 0.12-0.16 on any
of thesedays.

Ans. Total number of days consideredi.e., total
number of trials=30.

P (concentration of sulphur dioxideintheinterval
0.12-0.16inaday)

No.of day in which the concentration
wasin theinterval 0.12 —01.16
Total no. of days

2 1

T30 15

Q.13.1nQ.1, Exercise14.2, you wereasked to
prepareafrequency distribution tableregar dingthe
blood groupsof 30 studentsof aclass. Usethistable
todeterminetheprobability that a student of this
class, selected at random, hasblood group AB.

Ans. Total no. of students =30

P (a students has blood group AB)

_ No.of studentswhich havethe blood group AB
B Total No.of students

3_1

30 10

Additional Questions

Q.1. Asthenumber of tossesof acoin increases,
theratio of thenumber of headstothetotal number

. 1 . .
of tosseswill be E Isit correct ? If not writethe

correct one.
Ans. No, as the number of tosses of a coin

increases, the ratio of the number of heads to the

1
total number of tosseswill be nearer to 2 not exactly
1
2

Q.2. Cantheexperimental probability of an event
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begreater than 1 ? Justify your answer.

Ans. No. Sincethe number of trialsin which the
event can happen cannot be greater than the total
number of trialsi.e., the probability of an event lies
between 0 and 1 (both inclusive).

Q.3.Cantheexperimental probability of an event
beanegativenumber ?1f not, why ?

Ans. No, since the number of trialsin which the
event can happen cannot be negative, and the total
number of trialsisalways positive.

Q.4.Abag containscardsnumbered from 1to
100.A card isdrawn at random from thebag. Find
theprobability that the:

(a) card bear sanumber which isamultipleof 5.

(b) card bearsanumber which isgreater then
or equal to 80.

Ans. Total no. of cards= 100

Multipleof 5=5, 10, 15, .... 100=20

g Itipl fS—E—EA
(@ .. P(multipleo )—100 5 Ans.

(b) Card bears greater than or equal to 80
=80,81, 82,83, 84,85, .... 100.
=21

21
. P(anumber >80) = 100 Ans

Q.5. Itisknown that abox of 550 bulbscontains
22 defectivebulbs. Onebulb istaken out at random
from thebox. Find theprobability of getting:

(i) Defectivebulb, (i) Good bulb.

Ans. Total no. of bulbs =550

No. of defective bulbs=22

.. No. of good bulbs=550-22 =528

1

- : 222 _2_ 1
(i) P(Defective bulbs) = 550 50 25 Ans.

i) P(G dblb—@—O%A
(i) P(Good bu )—550— .96.Ans.

Q.6. If the probability of winningagameisO0.6,
what istheprobability of losingit?
Ans. Let the probability of winning game
=P(E)=0.6
Then the probability of not winning (losing) it =
P(not E)
P(notE) =1-P(E)
=1-0.6=04.
Q.7.1000ticketsof alottery weresold and there
are5prizeson thesetickets. I f Saket haspurchased

onelottery ticket, what isthe probability of winning
aprize?
Ans. Total number of ticks (outcomes)
=1000
Number of favourable outcomes (No. of prize)
=5

5
Hence p(for winning aprize) = 1000 - 0.005

Q.8.On apageof atelephonedirectory, there
are 200 telephone numbers. The frequency
distribution of thedigitsat their unitsplaceisgiven
beow:

Unit digits Frequency

22

26

22

22

20

10

14

28

16

20

Without looking at thepage, anumber ischosen
at random from thepage. What istheprobability that
thedigit at theunitsplace of thenumber chosenis
greater than 6.

Ans. Thedigit at the unit palce which is greater
than6=7,8,9

Frequency of (7+8+9)=28+16+20=64

©CoOo~NOYOUOITDd WNEFEO

64 8
200 25 Ans.

Q.9. A tyre manufacturing company kept a
record of thedistancecovered beforeatyreneeded
tobereplaced. Thetableshowstheresultsof 1000
cases.

.. Required probability =

Distance(in km) Frequency
|ess than 4000 2
4000t0 9000 210
9001 t0 14000 35
more than 14000 45

If you buy atyre of this company, what is the
probability that :

(i) it will need to bereplaced beforeit has covered
4000km?

(i1) it will last morethan 9000 km?

(iti) it will need to bereplaced after it has covered
somewhere between 4000 km and 14000 km?
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Ans. : (i) Thetotal number of trials=1000.

Thefrequency of atyrethat needsto bereplaced
beforeit covers4000 kmis 20.

So, P(tyre to be replaced before it covers 4000

20
km) = 2000~ 0.02

(ii) The frequency of atyre that will last more
than 9000 kmis325+445=770

770
So, P(tyrewill last morethan 9000 km) = 1000 =
0.77
(iii) The frequency of a tyre that requires
replacement between 4000 km and
14000kmis210+ 325=535.
So, P(tyre requiring replacement between 4000

535
kmand 14000 km) = 2000 - 0.535

Q.10. The per centage of marksobtained by a
student in themonthly unit testsar egiven below:

Unit test I Il 1 VvV |V

Per centage of M| 71 73|68 |74
mar ksobtained

Based on this data, find the probability that the
student gets more than 70% marksin aunit test.

Ans. Thetotal number of unit testsheld is 5.

The number of unit tests in which the student
obtained more than 70% marksis 3.

3
S0, P(scoring more than 70% marks) = 5= 0.6

Multiple Choice Questions

Q.1. A coin istossed 100 times with the following

frequencies:
Head—45, Tail 55
Then the probability of getting ahead will be:
(8045 (b) 0.55
(c)0.40 (d)0.50
Ans. (a) 0.45
Q.2.1f P(event E)=0.47,thenP(not E)is:
(8053 (b) 0.55
(c)0.47 (d)0.50
Ans. (a) 0.53

Q.3.Abox contain 6 black ballsand 4red balls, then
theprobability of ablack ballsis:

2 3
@ g () ¢
4 1
©5 @3
3
Ans. (b) 5

Q.4. Inthethrow of adicein agameof snakesand
ladder, theprobability of gettingan even number

is:
1 1
@35 () 5
4 2
©5 g

1
Ans. (a) 5

Q.5.Adiceisthrown once, what isthe probability of
settingan even primeis:

2 3
@ ¢ () ¢
1 1
©% @3
1
Ans. (C)E
Q.6.Intheprevioustable, probability of getting 3
headis.
3 4
@ 3 (b) 5
1 1
©% @
1
Ans. (d)g
Q.7.Probability of getting 3or 5inasinglethrow of
diceis:
3
@ (b)1
1 1
©3 @
1
Ans. (c) 3



