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Statistics Class 10 Notes | CBSE
Maths Chapter 13

L) Ira
. Your teacher for Statistics

Hi,  am Ira. | teach this syllabus all day, so
Statistics is very much my home ground.

Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
start:

Explain Statistics simply
What can the board exam ask?
Most important formulas

Quiz me on this chapter
v Chapter-wise notes & important ques

v Free gamified practice app — streaky
v Free mock & prediction papers with &

Source: https://chapternotes.in/cbse/class-10-math

Ask Ira anything...

Free questions, no login needed

Al generated, can make mistakes. Cross-check with NCERT.
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MATHS - CH 13

Statistics Class 10 Notes | CBSE Maths
Chapter 15

Statistics is Chapter 13 of CBSE Class 10 Maths. In Class 9 you found the mean, median and
mode of ungrouped data. This chapter extends all three measures of central tendency to
grouped data, where observations are packed into class intervals such as 10 - 25 or 140 - 145. It
covers class marks, the direct, assumed mean and step-deviation methods for the mean, the
modal class and the mode formula, cumulative frequency tables of the less than and more than
type, the median class and the median formula, and the empirical relation between the three
measures.

For board exams the chapter is almost entirely calculation. Every question follows a fixed routine:
build a table, pick the right class, substitute into a formula and interpret the answer. Marks are
ark the wrona cumiuilative freauiencv aor faraetting to

..I VT.‘ Ira
) &

and reliable to score. ¥ ¥ e Yourteacher for Statistics

lost on small slips such as a wrong class m

make classes continuous. Once the table |

@ Hi,  am Ira. | teach this syllabus all day, so
Statistics is very much my home ground.

Quick Answer - Statistics in 30 Se

For grouped data, each class is represe Ask me anything from this chapter. A

limit)/2. The mean is X = Zfixi/Zf; (direci concept, a numerical, or that one doubt you
> fu;/Zf; (step-deviation). The mode lies did not want to raise in class. Pick one to
fo)/(2f1 = fo = f2)] x h. The median lies i start:

exceeds n/2: Median = | + [(n/2 - cf)/f]
classes continuous before using the mc

Free questions, no login needed
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All Key Formulas at a Glance

Measure

Class mark

Mean, direct
method

Mean, assumed
mean method

Mean, step-
deviation
method

Mode

Median class

Median

Empirical
relation

Formula

(Upper class limit +
Lower class limit)/2

X = ZfiXi / Zfi

X=a+ Zfidi/Zfi

X =a+h x (Zfu; / =f;)

|+ [(fy - fo) / (2f1 -
fy)] x h

First class with
cumulative frequen
greater than n/2

| + [(n/2 = cf) [ f] x

3 Median = Mode +
Mean

Key Concepts

1. Grouped Data and the Class Ma

Real surveys are large, so the data is conc
- 55. This is grouped data. The individual

chapternotes.in - free CBSE notes - practice questions - t.me/chapternotes_in

Symbols

Mid-point that represents the class

Xj = class mark, f; = frequency

a = assumed mean, dj = X; - a

ui = (x; — a)/h, h = class size

Ira

Your teacher for Statistics

Hi,  am Ira. | teach this syllabus all day, so
Statistics is very much my home ground.

Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
start:

Free questions, no login needed
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To do any calculation, each class needs one value to stand for all the observations in it. NCERT
makes one assumption: the frequency of each class is centred around its mid-point. This mid-
point is called the class mark.

Class mark = (Upper class limit + Lower class limit) / 2

e Class 10 - 25: class mark = (10 + 25)/2 =17.5

e Class 150 - 250: class mark = (150 + 250)/2 = 200

Boundary convention: an observation equal to an upper class limit is counted in the next class.
In NCERT's marks example, the 4 students who scored exactly 40 go in 40 - 55, not in 25 - 40.
So in a class written as 25 - 40, the value 25 is included and 40 is excluded.

Class size (h) is the difference between the upper and lower limits of a class. For 10 - 25 it is 15.

2. Mean of Grouped Data: the Direct Method

o
i . 4 Ira
The mean is the sum of all observations dij t* -
A e Yourteacher for Statistics

occur with frequencies fy, fo, ..., fn, then th
the number of observations is f; + fo + ... 4

@ Hi,  am Ira. | teach this syllabus all day, so
X = Tfx; | =F; Statistics is very much my home ground.

Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
start:

For grouped data, x; is the class mark of tt

NCERT illustration. Marks of 30 students

Free questions, no login needed
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Class interval f; Xi fiX;

10 - 25 2 17.5 35.0
25-40 3 32.5 97.5
40 - 55 7 47.5 332.5
55-70 6 62.5 375.0
70 - 85 6 77.5 465.0
85 -100 6 92.5 555.0
Total 30 1860.0

X = 1860/30 = 62. Ira

Your teacher for Statistics

Why the answer differs from the ungroug
a mean of 1779/30 = 59.3. The grouped m a

] ] Hi,  am Ira. | teach this syllabus all day, so
assumption: 59.3 is the exact mean and 6:

Statistics is very much my home ground.

Ask me anything from this chapter. A

3. Assumed Mean and Step-deviai concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
When x; and f; are large, the products fix; k start: |,

but each x; can be made smaller by subtra

Assumed Mean Method.

1. Choose one class mark as the assume
keeps the numbers small.

2. Find the deviation dj = xj - a for every ¢
3. Find fid; and add them to get =fid.

4.Usex=a+ Zfidi / Zfi.

I
1

Why it works. The mean of the deviations
a+d.

Free questions, no login needed

For the marks data with a = 47.5: d; = —30, 0.
Zfidi = 435, sox =475+ 435/30 =475 + a0 - V&L, UIT DalliT ad UIT UIITUL THITUIVU.
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The value of the mean does not depend on the choice of a. NCERT Activity 1 asks you to take
each class mark 17.5, 32.5, ... as a in turn; every choice gives 62.

Step-deviation Method. In the table above every d; is a multiple of 15, the class size. Divide each
deviation by h:

u; = (x; - a) / h, and then X = a + h x (Zf;u; / Zf;)

This follows because U = (x - a)/h, so X = a + hu. For the marks data, u; = -2, -1, 0, 1, 2, 3 and fju;
=-4,-3,0,6,12,18. Xfju; = 29, so x = 47.5 + 15 x 29/30 = 47.5 + 14.5 = 62.

Choosing a method (NCERT). All three methods give the same mean, and the two shortcuts are
simplified forms of the direct method. Use the direct method when x; and f; are small, and the
assumed mean or step-deviation method when they are large. Step-deviation is convenient
when all the d; have a common factor. With unequal class sizes, take h as a suitable divisor of all
the d;.

Ira
NCERT Example 3 shows the last point. W Your teacher for Statistics

classes. With a = 200 and h = 20, the clas ich

is allowed. Zfju; = =106 and the mean is 2(
e Hi,  am Ira. | teach this syllabus all day, so

Statistics is very much my home ground.
4. Mlode of Grouped Data
Ask me anything from this chapter. A

The mode is the observation that occurs r concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to

frequency. For ungrouped data you read it start:

bowler's wickets in 10 matches are 2, 6, 4,
than any other, so the mode is 2.

If more than one value has the same maxil
deals only with problems that have a singl

For grouped data you cannot see the mos’
frequency. This class is the modal class. ~

Mode =1 + [(f1 - fo) / (2f1 - fo - f2)] x h

Here | = lower limit of the modal class, h =
modal class, fo = frequency of the class pi ing
it.

Free questions, no login needed
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NCERT Example 5. Family sizes of 20 households: 1-3(7),3-5(8),5-7(2),7-9(2),9-1(1).
The highest frequency is 8, so the modal classis 3-5, with1=3,h=2,f,=8,fg =7 f, = 2.

Mode =3+ [(8-7)/(16 -7 -2)] x 2 =3+ 2/7 = 3.286.

How to read the formula. The mode is pulled towards the neighbouring class with the larger
frequency. Here fo = 7 is much larger than f, = 2, so the mode sits near the lower end of 3 - 5.
When fg = f2, the fraction becomes 1/2 and the mode is exactly the class mark of the modal
class.

Comparing mode and mean (NCERT Example 6). For the 30 students’ marks, the modal class is
40 - 55 withf1= 7, fo = 3, f, = 6. Mode = 40 + [(7 - 3)/(14 - 6 - 3)] x 15 = 40 + (4/5) x 15 = 52.
The mean was 62. So the maximum number of students obtained 52 marks, while on average a
student obtained 62 marks. The mode may be less than, equal to, or more than the mean
depending on the data.

The chapter uses this formula only for eqy

Ira
Your teacher for Statistics

5. Cumulative Frequency Distribuf

The cumulative frequency of a class is th @ Hi, I am Ira. | teach this syllabus all day, so all
the classes preceding the given class to tt Statistics is very much my home ground.

Ask me anything from this chapter. A
NCERT uses the marks of 53 students (ou concept, a numerical, or that one doubt you
frequencies 5, 3,4, 3,3, 4,7, 9, 7, 8. :Ji:r?-ot want to raise in class. Pick one to

Free questions, no login needed
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Less than Cumulative More than or equal to Cumulative

type frequency type frequency
Less than 10 S =20 53
Less than 20 8 =10 48
Less than 30 12 =20 45
Less than 40 15 =30 41
Less than 50 18 =40 38
Less than 60 22 =50 35

Less than 70 29

our teacher for Statistics

Less than 80 38 ;t'\ :(ra
()

Less than 90 45

@ Hi,  am Ira. | teach this syllabus all day, so

Less than 53 Statistics is very much my home ground.
100 Ask me anything from this chapter. A

concept, a numerical, or that one doubt you

did not want to raise in class. Pick one to
* Inthe less than type, the numbers 10, Z start:

column keeps growing and ends at n.

* |n the more than type, the numbers O, 7
column starts at n and keeps falling.

e A table with only the class column and °
frequency table.

\v

Going backwards. To recover class frequs
cumulative frequencies. In NCERT Exampl
(4), less than 145 (11), less than 150 (29), I B1).
The frequencies are: below 140: 4; 140 - 1
29 = 11; 155 - 160: 46 - 40 = 6; 160 - 165:

6. Median of Grouped Data

Free questions, no login needed

The median is the middle-most observatic
ascending order. If n is odd, the median is the ((n + 1)/2)™ observation. If n is even, it is the
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average of the (n/2)"" and (n/2 + 1)'" observations.

Ungrouped with frequencies (NCERT). Marks of 100 students: 20 (6), 25 (20), 28 (24), 29 (28),
33 (15), 38 (4), 42 (2), 43 (1). The cumulative frequencies are 6, 26, 50, 78, 93, 97, 99, 100. Since
n = 100 is even, the median is the average of the 50" and 51! observations. These are 28 and
29, so Median = (28 + 29)/2 = 28.5.

Grouped data. The middle observation now lies somewhere inside a class, so we find the class
first and then a value inside it.

1. Find n = >f;and n/2.
2. Write the cumulative frequency column.

3. The median class is the class whose cumulative frequency is greater than (and nearest to)
n/2.

4. Apply Median =1 + [(n/2 - cf) / f] x h.

Ira
Your teacher for Statistics

Here | = lower limit of the median class, n
of the class preceding the median class, f
(all classes equal).

e Hi,  am Ira. | teach this syllabus all day, so

NCERT illustration. For the 53 students at Statistics is very much my home ground. s
above 26.5 at 29, in the class 60 - 70. So | Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
. did not want to raise in class. Pick one to
Median = 60 + [(26.5 - 22)/7] x 10 = 60 + start: an

66.4 and the other half scored more.

The idea behind the formula. Up to the lo
need n/2 - cf more observations from insi
spread evenly over a width h, so the medi:

The median of grouped data with unequal
does not discuss it.

7. Continuous Classes

The mode and median formulas assume ¢ SS
equals the lower limit of the next. NCERT's
and median of grouped data, the class inte
applied.

Free questions, no login needed
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Some data comes in classes with gaps, such as 118 - 126, 127 - 135, 136 - 144. The gap is 127 -
126 = 1. Subtract half the gap (0.5) from every lower limit and add 0.5 to every upper limit.

The classes become 117.5 - 126.5, 126.5 - 135.5, ..., 171.5 - 180.5, exactly as the NCERT hint for
Exercise 13.3 Question 4 says. The class size is now 9, and the class marks are unchanged (122,
131, ...). For the mean, only class marks are needed, so conversion makes no difference there.
For the mode and median, | and h come from the converted classes.

8. Choosing a Measure and the Empirical Relation

Measure Best used when NCERT examples

All observations matter and you want to )
o Comparing average results of
compare distributions. It uses every

Mean ) ) different schools in one
observation and lies between the o
examination
smallest and largest values.
: Ira
Individual observations arciie Your teacher for Statistics
Median you want a “typical” value,
values are present
e Hi,  am Ira. | teach this syllabus all day, so
Statistics is very much my home ground.
You want the most frequer Ask me anything from this chapter. A
Mode . concept, a numerical, or that one doubt you
most popular item . o .
did not want to raise in class. Pick one to
start:
Weakness of the mean. Extreme values a 2
and the five others have 20, 25, 20, 21 anc
Mean or mode for marks. If you want the
mean. If you want the marks obtained by r
Empirical relationship:
3 Median = Mode + 2 Mean
It is an observed (empirical) relation and g
asks for one measure from the other two.
Median - Mode)/2, Median = (Mode +2N Free questions, no login needed

Example: if the median is 26 and the mean is 27, then Mode = 3 x 26 - 2 x 27 = 78 - 54 = 24.
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Formula and Theorem Sheet

Result

Class mark

Direct method

Assumed mean
method

Step-deviation
method

Mode

Median

Empirical relation

Formula

(Upper limit + Lower limit)/2

X = ZfiXi / Zfi

>'<=a+Zfidi/Zfi,di=xi—a

X=a+ h(ZfiUi / Zfi), uj = (Xi
-a)/h

|+ [(F) - o)/ 21JCRE] ke

When to use

Every mean calculation on
grouped data

Small x; and f;

Large X;

Large x; with a common factor in
all d;

Your teacher for Statistics

h

@ Hi,  am Ira. | teach this syllabus all day, so >

| + [(n/2 - cf)/1

Statistics is very much my home ground.

Ask me anything from this chapter. A
concept, a numerical, or that one doubt you

3 Median = Mc

start:

Important Definitions

e Grouped data: data condensed into cla

e Class mark (mid-point): the average of
observations in that class.

* Mode: the value among the observatiot

maximum frequency.

¢ Modal class: the class with the maximu

¢ Median: the value of the middle-most ¢

e Cumulative frequency: the frequency ¢

classes to the frequency of the given clas..

chapternotes.in - free CBSE notes - practice questions - t.me/chapternotes_in

did not want to raise in class. Pick one to

all

Free questions, no login needed

ing
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e Cumulative frequency distribution of the less than type: a table giving the number of
observations less than each upper class limit.

e Cumulative frequency distribution of the more than type: a table giving the number of
observations greater than or equal to each lower class limit.

e Median class: the class whose cumulative frequency is greater than and nearest to n/2.

Solved Examples (NCERT-Based)

Example 1: Plants in 20 houses (NCERT Exercise 13.1, Q1)

Question: A survey was conducted by a group of students as a part of their environment
awareness programme, in which they collected the following data regarding the number of plants
in 20 houses in a locality. Find the mean number of plants per house. Number of plants: 0 - 2, 2 -
4,4-6,6-8,8-10,10-12,12 - 14; numb e D
use for finding the mean, and why?

Your teacher for Statistics

Classmarks: 1,3,5,7 9,1,13.fix; =1, 6, £

@ Hi,  am Ira. | teach this syllabus all day, so
X = 162/20 = 8.1 plants per house. The dir Statistics is very much my home ground.
frequencies are small. Ask me anything from this chapter. A

concept, a numerical, or that one doubt you

. did not want to raise in class. Pick one to
Example 2: Daily wages of 50 worl

start:
Question: Consider the following distribut
wages (in ¥) 500 - 520, 520 - 540,540 - ¢ g
14, 8, 6, 10. Find the mean daily wages of 1
method.
The class marks are large (510, 530, 550, f

20. Use step-deviation with a = 550, h = 2

Free questions, no login needed
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510 12 -2 -24
530 14 -1 -14
550 8 0 0
570 6 1 6
590 10 2 20
Total 50 -12

X =550 + 20 x (-12/50) = 550 - 4.8 = ¥545.20.

Example 3: Missing frequency fro S W]

Your teacher for Statistics
Question: The following distribution show .
The mean pocket allowance is Rs 18. Find @ i/,

. Hi,  am Ira. | teach thi llab Il day,
17 - 19,19 - 21, 21 - 23, 23 - 25 with freque b amira. fteach this syrabus afl day, so
Statistics is very much my home ground.

Ask me anything from this chapter. A
concept, a numerical, or that one doubt you

did not want to raise in class. Pick one to
fiui: 21, =12, -9, 0, f, 10, 12. =fu; = f - 20. start:

Class marks: 12, 14, 16, 18, 20, 22, 24. Tak«

18 =18 + 2 x (f - 20)/(44 + f) = (f - 20)/(-

Check with the direct method: Zfix; = 84 + 4.
1152/64 = 18. Correct.

Example 4: Mangoes in boxes (NC

Question: |n a retail market, fruit vendors
boxes contained varying number of mang:
according to the number of boxes. Numbe
64; number of boxes 15, 110, 135, 115, 25. F
box. Which method of finding the mean di
Free questions, no login needed
The classes are not continuous, but the m
frequencies are large, so use step-deviation wiuia = vz, 11 = 0. uj= 2, 1,y 1, <.
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f.u; = -30, 110, 0, 115, 50. f;u; = 25, =f; = 400.

X =57+ 3 x 25/400 = 57 + 0.1875 = 57.19 mangoes (approximately). The step-deviation method
was chosen because the frequencies are large and the deviations share the factor 3.

Example 5: Mode and mean of patients® ages (NCERT Exercise 13.2, Q1)

Question: The following table shows the ages of the patients admitted in a hospital during a
year: Ages (in years) 5 - 15, 15 - 25, 25 - 35, 35 - 45, 45 - 55, 55 - 65 with number of patients 6,
11, 21, 23, 14, 5. Find the mode and the mean of the data given above. Compare and interpret the
two measures of central tendency.

Mode: modal class 35 - 45 (frequency 23).1= 35, h =10, f; = 23, fo = 21, f, = 14.
Mode = 35 + [(23 - 21)/(46 - 21-14)] x 10 = 35 + 20/11 = 35 + 1.82 = 36.82 years.

Mean: class marks 10, 20, 30, 40, 50, 60. 4 -
80. x = 2830/80 = 35.38 years. e

Your teacher for Statistics

Interpretation: the largest number of patie

average age of a patient was about 35.4 y Hi, | am Ira. | teach this syllabus all day, so
Statistics is very much my home ground.
Example 6: Modal lifetime of com| Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
Question: The following data gives the inf did not want to raise in class. Pick one to
electrical components: lifetimes 0 - 20, 2C start:
frequencies 10, 35, 52, 61, 38, 29. Determi
Modal class 60 - 80.1 =60, h = 20, f; = 61
Mode = 60 + [(61 - 52)/(122 - 52 - 38)] x 5.
Example 7: Median, mean and moc
Q1)
Question: The following frequency distrib f

68 consumers of a locality. Find the medic

Free questions, no login needed
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Units f;

65 - 85 4
85 -105 5
105 - 125 13
125 - 145 20
145 - 165 14
165 - 185 8
185 - 205 4
Total 68

Median: n/2 = 34. The first cf above 34 is

22,f =20, h = 20. Median =125 + [(34 - . ﬂ

Mean: a = 135, h = 20. X =135 + 20 x 7/6¢

Mode: modal class 125 - 145, f; = 20, fg =
+140/13 =125 + 10.77 = 135.77 units.

Comparison: all three measures are close

Example 8: Missing frequencies fi

Question: If the median of the distribution
Classes 0 - 10 (5), 10 - 20 (x), 20 - 30 (20;

Tota: 5+ x+20+15+y+5=60=>x+Yy
Cumulative frequencies: 5, 5 + x, 25 + X, 4
Median 28.5 lies in 20 - 30, so | = 20, cf =

28.5=20+[(30 -5-x)/20] x 10 = 8.5 =

chapternotes.in - free CBSE notes - practice questions - t.me/chapternotes_in

22

42

56

cf Xi Ui
75 -3
95 -2
15 -1
135 0
155 1
175 2
195 3

Ask me anything from this chapter. A

fiu;

-12

-10

-13

14

16

12

Hi,  am Ira. | teach this syllabus all day, so
Statistics is very much my home ground.

concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to 25

start:

Free questions, no login needed
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From (1), y =7.

Example 9: Median age of policy holders (NCERT Exercise 13.3, Q3)

Question: A life insurance agent found the following data for distribution of ages of 100 policy
holders. Calculate the median age, if policies are given only to persons having age 18 years
onwards but less than 60 year. Below 20 (2), below 25 (6), below 30 (24), below 35 (45), below
40 (78), below 45 (89), below 50 (92), below 55 (98), below 60 (100).

This is a less than type table, so subtract consecutive values to get frequencies: 30 - 35: 45 - 24
=21; 35-40:78 - 45 = 33.

n =100, n/2 = 50. The cumulative frequency first exceeds 50 at 78 (below 40), so the median
classis 35-40.1=35,cf =45,f=33,h=5.

Median = 35 + [(50 - 45)/33] x 5 = 35 + 25/33 = 35 + 0.76 = 35.76 years.

Ira
Your teacher for Statistics

Example 10: Median length of lea\

Question: The lengths of 40 leaves of a p

and the data obtained is represented in th a Hi, 1 am Ira. | teach this syllabus all day, so 4

(9), 145 - 153 (12), 154 - 162 (5), 163 - 171 | Statistics is very much my home ground. 3s.
Ask me anything from this chapter. A

Make the classes continuous by subtractir concept, a numerical, or that one doubt you

upper limit: 117.5 - 126.5, 126.5 - 135.5, 135 did not want to raise in class. Pick one to

frequencies: 3, 8, 17, 29, 34, 38, 40. start:

n/2 = 20. The first cf above 20 is 29, so th 2,

h=09.

Median = 144.5 + [(20 - 17)/12] x 9 = 144.

Example 11: Weights of 30 studen

Question: The distribution below gives the b-
45, 45 - 50, 50 - 55, 55 - 60, 60 - 65, 65 - p.
Find the median weight of the students.

Cumulative frequencies: 2, 5, 13, 19, 25, 2¢
median class is 55 - 60.1 =55, cf =13, f = Free questions, no login needed

Median = 55 + [(15 - 13)/6] x 5 = 55 + 10/6 = 55 + 1.67 = 56.67 kg.
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Competency-Based Questions (with answers)

. Case-based: Screen time survey

A school surveyed 50 students about the minutes they spend on a phone screen each evening.
The results were: 0 - 30 (8), 30 - 60 (12), 60 - 90 (20), 90 - 120 (6), 120 - 150 (4).

(a) Find the modal class and the mode. Modal class 60 - 90. 1 = 60, h = 30, f; = 20, fg =12, f5 =
6. Mode = 60 + [8/(40 - 12 - 6)] x 30 = 60 + 240/22 = 60 + 10.91 = 70.91 minutes.

(b) Find the median. Cumulative frequencies: 8, 20, 40, 46, 50. n/2 = 25, median class 60 - 90,
cf = 20, f = 20. Median = 60 + (5/20) x 30 = 67.5 minutes.

(c) Find the mean by the step-deviation method. a = 75, h = 30, u; = -2, -1, 0, 1, 2; fiju; = -16,

-12,0,6, 8; sum=-14.x =75+ 30 x (-
Ira
Your teacher for Statistics

2. Case-based: Heights of sapling

A nursery measured 40 saplings and repo @ Hi, I am Ira. | teach this syllabus all day, so in
30 cm: 24, less than 40 cm: 36, less than ! Statistics is very much my home ground.
Ask me anything from this chapter. A
(a) Write the frequency of each class. O - concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
(b) Find the median height. n/2 = 20. The start:

Median = 20 + (10/14) x 10 = 20 + 714 = 2

3. Assertion-Reason

Assertion (A): For the marks data in class the
assumed mean method gives the same m¢

Reason (R): The value of the mean obtain

mean a.

Choose: (a) Both A and R are true and R is ue
but R is not the correct explanation of A. (c

Answer: (a). Sincex=a+dandd=X-a A,

Free questions, no login needed
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4. Assertion-Reason

Assertion (A): The mode of a grouped distribution is always the class mark of the modal class.

Reason (R): The modal class is the class with the maximum frequency.

Choose: (a) Both A and R are true and R is the correct explanation of A. (b) Both A and R are true

but R is not the correct explanation of A. (c) A is true but R is false. (d) A is false but R is true.

Answer: (d). R is the definition of the modal class. A is false: the mode equals the class mark
only when fg = fo. In NCERT Example 5 the modal class is 3 - 5 (class mark 4) but the mode is
3.286.

5. Assertion-Reason

Assertion (A): If the mode of a distribution is 24 and its mean is 27, then its median is 26.
Reason (R): 3 Median = Mode + 2 Mean.

Choose: (a) Both A and R are true and R ispiS Al [
but R is not the correct explanation of A. (({ESSCERCTECEICREISEIEIES

Answer: (a). 3 Median = 24 + 54 = 78, so e

Hi,  am Ira. | teach this syllabus all day, so
Statistics is very much my home ground.

6. Source-based: Choosing a mea: Ask me anything from this chapter. A

concept, a numerical, or that one doubt you
NCERT says: “The mean is the most frequ did not want to raise in class. Pick one to
takes into account all the observations, an start:

values in the data affect the mean.”

(a) Give one reason the mean is widely u
distributions to be compared, such as the

(b) Five classes have frequencies 20, 25,
the mean mislead here? One class has a1
more or less equal. NCERT says the mean
so it is a poor representative here.

(c) Name the better measure for the aver:
include extreme values.

Free questions, no login needed
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7. Error analysis: The wrong cf
A student finds the median of the weights in Example 11 as follows: median class 55 - 60, | = 55,

cf =19, f =6, h =5, so Median = 55 + [(15 - 19)/6] x 5 = 51.67 kg. Find the error.

Answer: cf must be the cumulative frequency of the class preceding the median class, which is
13, not 19 (19 belongs to the median class itself). Correct value: 55 + (2/6) x 5 = 56.67 kg.

8. Competency MCQ: Converting classes
Marks in a test are grouped as 1-10, 11 - 20, 21 - 30, 31 - 40, 41 - 50 with frequencies 5, 9, 15, 7,
4. For the mode formula, the value of | is:

(a) 21 (b) 20 (c) 20.5 (d) 25.5

Answer: (c) 20.5. The classes have gaps of 1, so they become 0.5 - 10.5, 10.5 - 20.5, 20.5 - 30.5,
and so on. The modal class is 20.5 - 30.5, sgl=20 L ond b _ 10 _NMada — 20 o 7)]
x 10 = 20.5 + 4.29 = 24.79. £L) Ira

[R/[2N — O —

A e Yourteacher for Statistics

@ Hi,  am Ira. | teach this syllabus all day, so

Important QueStlonS for Statistics is very much my home ground.
Ask me anything from this chapter. A
1-Mark Questions concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
Q1. Find the class mark of the class 150 - start:

Answer: (150 + 250)/2 = 200.

Q2. In the step-deviation method, if x; = €
Answer: u; = (62.5 - 47.5)/15 = 1.

Q3. If the mean of a distribution is 40 anc
Answer: Mode = 3 x 42 -2 x40 =126 - ¢

Q4. For a less than type cumulative frequ
used?

Answer: The upper limits of the class inter

Q5. Which measure of central tendency i ?
Answer: The mode. Free questions, no login needed
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2-Mark Questions

Q6. Find the mean of: classes 0 - 10, 10 - 20, 20 - 30, 30 - 40, 40 - 50 with frequencies 4, 6,
10, 6, 4.

Answer: Class marks 5, 15, 25, 35, 45. 2fix; = 20 + 90 + 250 + 210 + 180 = 750. =f; = 30. Mean =
750/30 = 25.

Q7. Convert to a more than or equal to type table: 0 - 10 (5), 10 - 20 (3), 20 - 30 (4), 30 - 40 (8).
Answer: n = 20. > 0: 20; >10:15; = 20: 12; = 30: 8.

3-Mark Questions

Q8. The table below shows the daily expenditure on food of 25 households in a locality: 100 -
150 (4), 150 - 200 (5), 200 - 250 (12), 250 - 300 (2), 300 - 350 (2). Find the mean daily
expenditure on food by a suitable method. (NCERT Exercise 13.1, Q6)

Answer: Class marks 125, 175, 225, 275, 325. Take a = 225, h = 50: u; = -2, -1, 0, 1, 2; f;u; = -8,
-5,0, 2, 4; sum = -=7. Mean = 225 + 50 x (ZlE\_ 22 _ 414 _ 3 211

4

(5) Ira

V& .
A e Yourteacher for Statistics

Q9. The following table gives the distribu
(14), 2000 - 2500 (56), 2500 - 3000 (60)
(62), 4500 - 5000 (48). Find the median | @

Hi,  am Ira. | teach this syllabus all day, so

Answer: n = 400, n/2 = 200. Cumulative fr Statistics is very much my home ground.
3000 - 3500 with cf =130, f = 86, h = 50C Ask me anything from this chapter. A 7
3406.98 hours. concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
Q10. The given distribution shows the nu start:
world in one-day international cricket me
6000 (9), 6000 - 7000 (7), 7000 - 8000 | 00

(1). Find the mode of the data. (NCERT Ex
Answer: Modal class 4000 - 5000, f; = 18, 1
9)] x 1000 = 4000 + 14000/23 = 4000 + €

5-Mark Questions

Q11. 100 surnames were randomly pickec

frequency distribution of the number of | s
obtained as follows: number of letters 1- 16
- 19 (4). Determine the median number of

letters in the surnames. Also, find the mc B)
Answer: Median: cumulative frequencies | Free questions, no login needed 1=
7, cf = 36, f = 40, h = 3. Median = 7 + (14/.

Mean: class marks 2.5, 5.5, 8.5, 11.5, 14.5, 17.5. Takea=8.5,h=3: u; = -2, -1, 0, 1, 2, 3; fiu; =
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-12, =30, 0, 16, 8, 12; sum = -6. Mean = 8.5 + 3 x (-6/100) = 8.5 - 0.18 = 8.32.
Mode: modal class 7 - 10, f; = 40, fg = 30, f, = 16. Mode =7 + [10/(80 - 30 -16)] x 3 =7 +
30/34 =7 + 0.88 = 7.88.

Q12. The following data gives the distribution of total monthly household expenditure of 200
families of a village. Find the modal monthly expenditure of the families. Also, find the mean
monthly expenditure: 1000 - 1500 (24), 1500 - 2000 (40), 2000 - 2500 (33), 2500 - 3000
(28), 3000 - 3500 (30), 3500 - 4000 (22), 4000 - 4500 (16), 4500 - 5000 (7). (NCERT
Exercise 13.2, Q3)

Answer: Mode: modal class 1500 - 2000, f, = 40, fo = 24, f, = 33, h = 500. Mode = 1500 +
[16/(80 - 24 - 33)] x 500 = 1500 + 8000/23 = 1500 + 347.83 = ¥ 1847.83.

Mean: class marks 1250, 1750, ..., 4750. Take a = 3250, h = 500: u; = -4, -3, -2, -1, 0, 1, 2, 3. fiy;
= -96, -120, -66, -28, 0, 22, 32, 21; sum = =310 + 75 = -235. Mean = 3250 + 500 x (-235/200)
= 3250 - 587.5 =¥ 2662.50.

Q13. The median of the following data is 525. Find the values of x and y, if the total frequency
is 100. 0 - 100 (2), 100 - 200 (5), 200 - 3Q
600 - 700 (y), 700 - 800 (9), 800 - 900 (:
Answer: Sum of frequencies =76 + X + y :
=500,f=20,h=100,andcf=2+5+ x4

100=25=(14-x) x5=25=70-5x= e

p
(1) Ira

V& -
A e Yourteacher for Statistics

Hi,  am Ira. | teach this syllabus all day, so
Statistics is very much my home ground.

Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
start:

Common Mistakes and E;

1. Using the class limit instead of the cla:
(lower + upper)/2.

2. Dividing by the number of classes. Fix ny
classes there are.

3. Forgetting to multiply by h in the step-
full before substituting.

4. Sign slips in the deviation columns. Fi;
and positive fju; separately, then combii

5. Taking fg and f, from the wrong classe if,
the class just after. If the modal class is

6. Writing the mode denominator as f; - 1
Free questions, no login needed

7. Using the cf of the median class itself.
preceding the median class. A median outside the median class signals this error.
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8. Choosing the median class by the highest frequency. Fix: the median class is chosen by
cumulative frequency (first cf greater than n/2). The highest frequency locates the modal
class.

9. Applying the mode or median formula to classes with gaps. Fix: convert 118 - 126, 127 - 135,
... 10 117.5 - 126.5, 126.5 - 135.5, ... first. The new | and h come from the converted classes.

.0. Reading a cumulative table as a frequency table. Fix: when a question says “less than" or
“below”, subtract consecutive values to recover the class frequencies before doing anything
else.

.1. Stopping at a number. Fix: when a question says “interpret” or “compare”, add one sentence
with units.

Examiner tip: draw the full table with headings and a totals row, and list |, cf, f, h (or I, fo, 3, f2, h)
before substituting.

Quick Revision Points (L) I

Your teacher for Statistics

e Grouped data assumes the frequency ¢ irk.

Hi,  am Ira. | teach this syllabus all day, so
Statistics is very much my home ground.

e Class mark = (upper limit + lower limit)/ e
* Direct method: X = 2fixi/2f;. Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to

» Step-deviation method: X = a + h(Zfju;/: start:

e Assumed mean method: X = a + Zfid;/Z"

e All three methods give the same mean;
e Mode =1+ [(fy - fo)/(2f; - fo - f2)] x h.

e If fo = fp, the mode equals the class ma
e Cumulative frequency = frequency of tt

e Less than type uses upper limits and ris om
n.

* Median class = first class whose cumul
e Median =1 + [(n/2 - cf)/f] x h, where cf
* Mode and median formulas need contir
e Median: best for a typical value when e

Free questions, no login needed

e Mode: best for the most popular item.
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e Empirical relation: 3 Median = Mode + 2 Mean.

Weightage in Board Exams

Check the current CBSE Class 10 Maths course structure for the marks given to the unit that
contains this chapter. The chapter itself is assessed in a predictable way.

Question type What is usually asked
MCQ and Class mark, u; for a given x;, the empirical relation, which limits a
Assertion-Reason cumulative table uses, which measure suits a situation

Mean by a chosen method, mode of a distribution, converting a less

Short answers .
than table to frequencies

Long answers Median with mi<Etiss Your teacher for Statistics
distribution with

A survey table v ﬂ Hi, I am Ira. | teach this syllabus all day, so

Case-based . Statistics is very much my home ground.
one calculation

Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
Practise every NCERT exercise question ir did not want to raise in class. Pick one to

less than table types. start:

Free questions, no login needed
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