Class X Mathematics
Chapter-5 : STATISTICS (dQ€°SUIR)

(Textbook Pages: 77-100)

5.1 INTRODUCTION | Qg
English

Statistics is a branch of Mathematics which deals with the collection,
organisation, presentation, analysis and interpretation of numerical data.

In daily life, we come across data like marks, height, weight, income, rainfall,
population, etc. Statistics helps us to understand such large data easily.
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Types of Data | 6249 d@IRN

English Bgail

Numerical Data 4°glMI¢)@ 24
Primary Data  gloifie @2y
Secondary Data §618& @2y

Presentation of Data | 24 gesie

Frequency Distribution Table (QIQEYRQG| LIQAEIN)
Histogram

Frequency Polygon

Pie Chart

Pictograph



Cumulative Frequency Distribution Table
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hﬁ':f:al Tally Marks Frequency (I:::_':::II:::;
(cf)
20 - 30 2 2
30-40 I 4 6
40 - 50 I | 6 12
50 - 60 ' 2 14
60 - 70 W 6 20
70-80 Iif 4 24
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Objective of the Chapter | AN K6 w614

- English: To represent a large data set by one representative value.
. 652 9% ISR G2Ug 691 gEGY D°6lUl FIR YLEIR KRS |

5.2 CENTRAL TENDENCY | 69414 49616

Measures | ¢lld

1. Mean (¢li%')
2. Median (£1&@Q)
3. Mode (6£1l%)

5.2.1 MEAN (9%
Definition | 4°®I

. English: Mean is the average of all observations.
. 3@l QIR 62Q8R 9719 AR FINILIR FMY |



(A) Mean of Individual Series
LIRGIG 65611 Al

Formula/ 4¢©

M=>xnM = \frac{\sum x}{n}M=n} x
Example / QL8]

Marks: 65, 67, 85, 78, 69, 78
> x=442, n=6=>M=73.67\sum x = 442 \; n = 6 \Rightarrow M =
73.67>x=442,n=6=>M=73.67

(B) Mean of Discrete Frequency Distribution

QAN 66611 ¢lIG

M=} x> fM = \frac{\sum fx}{\sum f}M=> > fx
Example

Mean = 70.5

(C) Shortcut / Deviation Method

2|°ﬁg / §‘§“I§ [N
M=A+)fy> fM = A + \frac{\sum fy}{\sum f}M=A+> > fy
Where

« A =Assumed Mean (Il ¢1IS)
e« Yy=x-A

(D) Step Deviation Method (Board Favourite)
dege SQUe dae

M=A+>fy'> fxcM = A + \frac{\sum fy'}{\sum f} \times cM=A+> 3 fy'xc



Assumed Mean Method oG

e ais assumed mean,

f d * f,is frequency of ith class,
_ Z Pl o d = xi-ais derivation of
— + — i, class,
X d z f . th.— = n is total number of
i observations

e X is class mark and is equal to
(upper class limit + lower class limit)/2

Properties of Mean | €99 §l&12I¢l
. Y (x-M)=0\sum (x - M) = 0% (x-M)=0

« Adding a number increases mean by same number
« Multiplying data multiplies mean

5.2.2 MEDIAN (€1)IS)
Definition | 9°®I

. English: Median is the middle value of arranged data.
. (BGl: ARIANYLI AR A FMUG RIS QLRI




(A) Individual Data | fYR9c ¢4

« 0Odd: n+12\frac{n+1}2}2n+1th term
. Even: Average of two middle terms

(B) Grouped Data | Q%ﬁﬁi@ w2y

Median=I+(n2-cf)xi\text{Median} = | + \left(\frac{\frac{n}{2}-cH{f}\right)\times
iMedian=I+(f2n—-c)xi
n

=—cf
2

Where

| = lower limit of median class,

M

N = number of observations,

cf = cumulative frequency of class preceding
the median class,

f = frequeancy of median class,

h = class size (assuming class size 1o be
equal)




Class-Intervals (X) Frequency (f) Cumulative Frequency (c.f.)

0-10 10 10
10-30 30 40 (c.f)
(l;) 30-60 60 (f) 100 (Median Class)
30-60 16 NG
80-90 4 120
N=5f=120

(C) Median by Ogive

BRIN® 19l e

Steps (English + Odia):

Prepare cumulative frequency table

1.
2. Ogive 3G 2w

3.

4. X-axis QU6 C1kIQ dIB

n/2n/2n/2 3¢5 QR

F 3

60 t An Ogive

ED +
40t
30 1 (More than c.f curve)

20 +

10..

05 105 205 305 405 505 605 705 80.5
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5.2.3 MODE (6¢11%)
Definition | 4°&I

. English: Mode is the value with highest frequency.
. @@ Q@Iéjﬁ? QI 2GRN F)mig 651ls gLldiNg|

Example

Data: 19, 20, 21, 21, 22, 22, 22, 24
Mode = 22



Empirical Relation | 21964 Q€S

Mode=3(Median)-2(Mean)\text{Mode} = 3(\text{Median}) -
2(\text{Mean})Mode=3(Median)—-2(Mean)

BOARD-PATTERN QUESTIONS & ANSWERS

AU ARIIXE 6T

1 Mark
Q: What is Mean?
Ans: Mean is the average of observations.

Q: Al 6228 QAL

2 Marks

Q: Write median formula for grouped data.

Ans:

Median=I+(n2-cf)xi\text{Median} = | + \left(\frac{\frac{n}{2}-cH{f}\right)\times
iMedian=I+(f2n—-c)xi

3 Marks

Q: Find mean of 6, 8, 5, 7, 4.
Ans: Mean =6

5 Marks

Q: Find median of grouped data.
Ans: Median = 25.5



SECTION — A
MCQs (1 Mark Each)

1. The arithmetic mean of 5, 10, 15, 20 is
5,10, 15, 20 @ ¢lIe 69667

(a) 10 (b) 12.5 (c) 15 (d) 20
Ans: (b)

2. Which of the following is a measure of central tendency?
QIANGL FRIQ 692G 69919 JRELIA FlIg?

(a) Range (b) Variance (c) Mean (d) Frequency
Ans: (c)

3. If mean =10, then ) (x — mean) equals
QG AR = 10, 6969 Y (x - FF) 69687

(@) 10 (b) =10 (c) 0 (d) 1
Ans: (c)

4. The middle value of arranged data is called
ARIDI2Q @2UQ ¢l (ImUe gLl

(a) Mean (b) Mode (c) Median (d) Range
Ans: (c)

5. Mode is the value which
601G 62Q8R 6dQ MY

a) Comes first

b) Comes last

c) Has highest frequency
d) Is average

Ans: (C)

6. The empirical relation is
AFRER AR 62QR

(a) Mean = Median

(b) Mode = Mean + Median
(c) Mode = 3Median — 2Mean
(d) Median = Mean — Mode
Ans: (c)
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7. If 3 is added to each observation, mean will
d6eUa ¢(ImUe 3 64dIol @6Mm, ¢lla

(a) Increase by 3 (b) Decrease by 3 (c) Same (d) Zero
Ans: (a)

8. Median of 7 observations lies at
758 MU F1IQ Q&2

(a) 3rd (b) 4th (c) 5th (d) 7th
Ans: (b)

SECTION - B
VSA (Very Short Answer) — 1 Mark
1. Define Statistics.

Statistics is the study of collection, organisation, analysis and interpretation of
numerical data.

aagesiyia: aosl
e QU 4°9le, qauIg, @6‘51,‘8161 G QUISI |
2. Write the formula of Mean.

Mean=) xn\displaystyle \text{Mean}=\frac{\sum x}{n}Mean=n} x
3. What is Median?

Median is the middle value of arranged data.
1dQ: Q1IN LAY 1 ¢y |

4. What is Mode?

Mode is the value with highest frequency.
6elle: Qéléjﬁ? QI 2Yel ¢Jmy |
5. Name one graphical representation of data.

Histogram / Pie chart / Ogive
gelae gesia: QeI / AR SIS / BRI

SECTION-C
SA (Short Answer) — 2-3 Marks
1. Find the mean of 6, 8, 5, 7, 4.




> x=30, n=5=Mean=6\sum x=30,\ n=5 \Rightarrow
\text{Mean}=6> x=30, n=5=Mean=6
AN 6
2. Write the median formula for grouped data.
Median=I+(n2-cf)xi\text{Median}=I+\left(\frac{\frac{n}{2}-c{f}\right)\times iMe-
dian=I+(f2n-c)xi
B&2l: lI=a1RIF 6541 &€ Q14 ccc=q€a< A°CRL RIS, fF=C1RIF 65&1R
QUALYAEGN, iii=6gl6l1 I |
3. Find the median of: 4,7, 9, 10, 12
Median =9
QAN: 9
4. State any two properties of Mean.

« Y (x—~Mean)=0\sum(x-\text{Mean})=0> (x—Mean)=0

« Adding a constant increases mean by the same constant.

B&2l: AIER 9RG géliel 6mE |

5. Distinguish between Mean and Mode (any two).

Mean (¢11%) Mode (6¢1l%)
Average Most frequent
Affected by extremes Not affected
SECTION -D

LA (Long Answer) — 5 Marks
1. Find the Mean using Step Deviation Method.

Class Frequency
0-10 5

10-207

20-30 10

30-408

40-50 5

Answer: Mean = 25.5

B@a: LG QT IRE FIRU QIR = 25.5

2. Find the Median of the following distribution.
Class Frequency

0-10 5

10-207



Class Frequency
20-30 10

30-40 8

40-50 5

Answer: Median = 25.5
3@2l: QIR = 25.5

3. Draw an Ogive and find the Median.
Class Frequency
0-10 7

10-20 12

20-30 18

3040 22
40-50 24

Answer: Median = 32

3@l BRIRR 52 Al RIF = 32

4. Find the Mode using empirical relation if Mean = 20 and Median = 22.
Mode=3(22)-2(20)=26\text{Mode}=3(22)-2(20)=26Mode=3(22)-2(20)=26
Answer: 26

BG2al: 691% = 26

5. The mean of 10 observations is 15. If each observation is multiplied
by 2, find the new mean.

New Mean = 30
G@ZII: Qea ¢lle = 30
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