T '-.'I.'- ‘..-.‘ -

(K B)
The re n i of yatieiiatics which deals with
siliettiar and manipulation of the numeric
aata.

(K.B)
To present the information in a manageable
way so that some useful conclusions can be
drawn is called information handling.

Data) (K.B)

The numerical figure obtained from any
field of study is known as data.

There are two types of data
Q) Primary data,
(i)  Secondary data

(K.B)

The data directly collected from its source is
called primary data.

For example:

Prices of fruits collected from market.

(K-B)

The data which have been passed through
some statistical treatment at least once is
called secondary data.

For example:

Office records, printed materials.

(K.B)

(K2

Any quantity that has a smgle \alJe is
known as congiani, | : m
: & LSl - ” - \

Example: \ \
All real numbel s Gan be take: n dS co) nalant

o, 1 ' . . .
-pn_y'q;sé niity ‘whose value is not flxed is
“2alied variable.

Examples:
Age of person, weight of person, height of person.

Types of Variable

There are two types of variable.
Q) Discrete variable
(i) Continuous variable.

(KB + U.B)

A variable which can take / assume some specific
values in the given data is called discrete variable.

Note (K.B + U.B)

Q) A discrete variable usually takes the
values which are integers or whole

(K.B)

numbers

i.e.0,1,2,3.
(i) It represents the countable data.
Examples:

Q) Numbers of heads appeared in
tossing 5 coins.

2 No of children in a family.

3) No of students in a class.

(K.B + U.B)

A variable which can take / assure every
possible value with in the given range or
interval i.e. (a to b) is called continuous
variable.

® It may be a wholeyi .ur,urc ar ¢ fraction.

~2) It reseesenits tr.o-rre15| 1b 8 dofa’
| E>ar1_gle" , \ i

= (i} Aga ofar| emp|o'/ee.

i, ~__Femperature ora place.

AIii)  Height / weight of an individual.

(K.B)

The numerical facts obtained on first hand
and record as they stand are called
ungrouped data.

(K.B)

The data which have gone / passed through
some statistical process is called grouped
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data. It may be classified into certain groups
or into rows and columns.

(K.B)

The process of arranging the data into
certain groups or classes having staiilar
characteristics is called classificatipn

Note about liyhiier.of Blaeserf LE)
()

genesally riat adyical:le

(i) \aere is 'nothard and fast rule to find

| 14| selast number of classes.

(i~ Groups / classes should be between 5
and 15.

(iv)  Too small number of groups / classes
results into loss of important
information.

(V) Taking too many groups do not pay

for the labour involved condensing
the information.

Example: (K.B)
Marks obtained in maths out of

100.Form a frequency distribution.
60, 62, 65, 66, 67, 68, 66, 60, 73, 69, 70, 63,
64, 63, 67

More than |15 greéunsi o) classes.are—

Total number of observations = 15

The smallest number = 60,

The largest number= 73 [~
Frrecuency Elisonibr itioin

. L '___G_ro_u%___ ' No Gi-students
) | | 68— 62 |~ 3
63— 65 4
66— 68 5
69 ——— 71 7
7 — 74 1
n=15
(K.B)

Each class / group is defined by two values
one small and other large these values are
called class limits. The smaller one is called
lower class limit.

The large one is called upper class limit.
Size of Class Interval (K.B)
The difference between lower or upper class
limits of any two consecutive classes /
groups is called size or length of class

Given Data: interval. It is denoted by h.
Groups No. of Students Class Marks (X) Class Boundaries
60 —— 62 3 60 . 62 _ % = 61 59.5 - 62.5
63 ———— 65 4 63 . © % = 64 62.5 - 65.5
66— 68 5 06 . 08 _ 1374 = 67 65.5 - 68.5

Class Mark / Mid Point (K.B)

The average value of lower and upper class

limits of any class interval is called cldss

mark, it is the mid point of any cla~s (‘!”a
marks are represertad by X /
For C.I, 60—(€:2,53-€5,

60 - t2 122!
Class mark = () 7 Ty :_—2—..: 01

I'S.'F\J.Jﬂ_é (K.B)

e valulas~which describe true class limits

~The numrse G

- ch‘:s re. un"ml Tt is d

Class Frequen “‘_

Grlelrménen | 6 irems
co re>p3mI ng, th {héclajs intefual is called
anoted by f.

(K.B)

_itie tabular arrangement of data in which

various items are arranged into classes and
the number of items lying in each class is

called frequency distribution.
Formation of Frequency Distributio

“f a class are called class boundaries. (K.B)
The smaller value is called lower class boundary. By Tally Bar Method
The larger value is called upper class boundary. By Direct Method
MATHEMATICS -10 184
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Cumulative Frequenc (K.B)

The total of frequency upto an upper class
limit or boundary is called the cumulative
frequency. :
| (K.E}
A histogram is a araph of adjacen. reclangie

constructed of KY-plang: it is @ \grapri-of |
frequency disiriputioh, | ¢n' which | ¢lass—

boundaries gr clags,marks dre'msiked on x-
aYig end fregcuency gney-axis.

(K.B)

Frequency polygon is a many sided closed
figure on XY plane, on which-class marks are
marked on X-axis aa€ fraglicricies'on Il-ax:s:

L WMI folfydy(r Oyive

(K.B)

Al m.u.atl /0 equencu polygon or ogive is a
'. ‘grzoh of many sided closed figure of less than

cumulative frequency distribution, in which
cumulative frequencies are marked on Y-axis
and upper class boundaries on X-axis.

Q.1  The following data shows the number of members in various families. Construct
frequency distribution. Also find cumulative frequencies. 9, 11, 4,5, 6, 8,4, 3,7, 8, 5,
58,3,4,9,12,8,9,10,6,7,7,11,4,4,8,4,3,2,7,9,10,9,7,6,9,5, 7.

Solution:
Min. Value = 2, Max. Value = 12, Total values = 39

Discrete Frequency Distribution

(A.B)

No. of members Tally bars No. of families (f) CF
2 | 1 1
3 11 3 1+3=4
4 M 6 4+6=10
5 111 4 10+4=14
6 11 3 17
7 T 6 23
8 M1 5 28
9 IMT | 6 34
10 T 2 — ®h
=
11 . e S w8l [ O, -
: e T O AT ]
12 T = A4 | 1, 0

Q.2 The following data has beer| ¢btainec after \valg.umr 45 studer s of class V. Make a
frequenc;y dls*r..)ut.c.. tcl«quc s intarvsi-size as 5. Also find the class boundaries
and mitipoinis, 3it, 26, 33} 32} 24,21, 37, 40, 41, 28, 28, 31, 33, 34, 37, 23, 27, 31, 31,

c ".6 2, 35, 3) %7

25 -29...).
Solution:

Min. Value = 21, Max. Value = 41, Size of class interval =

3822, 27 28, 29, 31, 35, 35, 40, 21, 32, 33, 27, 29, 30, 23.
' Im Niake a Iess than cumulative frequency distribution. (Hint: Make classes 20-24,

(A.B)

5, Total values = 40
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Frequency Distribution

i _ ]
25-29 [l <00\ basong ) [27
Exa RSN T
35-99 AT R 34.5-39.5 37
404 T T O 3 39.5-445 42
| Tl - 40

Less than cumulative freiuency distribution

Less than 19.5 0
Less than 24.5 6
Less than 29.5 16
Less than 34.5 28
Less than 39.5 37
Less than 44.5 40

Q.3 From the following data representing the salaries of 30 teachers of a school. Make a
frequency distribution taking class interval size of Rs. 100, 450, 500, 550, 580, 670,
1200, 1150, 1120, 950, 1130, 1230, 890, 780, 760, 670, 880, 890, 1050, 980, 970, 1020,
1130, 1220, 760, 690, 710, 750, 1120, 760, 1240. (A.B + U.B +K.B)
(Hint: Make classes 450-549, 550-29...).
Solution:
Min. Value = 450, Max. Value = 1240, Size of class interval = 100, total values = n =30
Frequency Distribution
C-1 | Tally Bars | Frequency (f)
450 — 549 | 2
550 — 649 [ 2
650 — 749 ]| 4
750 — 849 M1 5
850 — 949 ] 3
950 — 1049 |]]] 4 I
1050 - 1149 | JMT — SN -
1150 - 1249 | - | ﬁ. \ | \& |
[ Total | /4 1111 T~ 80—
Q4 The fcllcw ung datashows the daily 1gad sk q:Jdlng duration in hours in 31 localities

of a cexiai ci i, Make airoque"\ =~ gistribution of the load shedding duration taking
2 heursias ¢lass interval size and answer the following questions. 6, 12,5, 7, 8, 3, 6, 7,
012, 14,114,112, 8,6, 8,9, 7, 11, 6, 9, 12, 13,10, 14, 7, 6, 10, 11, 14, 12.

(A.B + U.B +K.B)

.-.'Ivﬂ

(a) Find the most frequent load shedding hours?
(b) Find the least load shedding intervals?
(Hint: Make classes2-3,4-5,6-17....)
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Solution:

Min. Value =2, Max. Value = 14, Size of class interval = 2, total values =+#=31 _— <~
Frequency Distribution (By Direct Method\ I"','%-;j'n :'«;* \\J
- 2 | o \o~=—
2-3 | (s~ WL AT RN\ N [
4 -5 A AZUR O UN D Vu I
- BT 167,57, 67,6751 9
SV ere T TR ey, 5
A LGt 15,11, 11, 10, 10, 11 6
\WtE 13 | 12,12,12,13,12 5
14 -15 14, 14, 14 3
Total 31

J|x_-

(@) The most frequent load shading hours =6 — 7
(b)  The least load shading intervals =4 — 5
Q.5 Construct a Histogram and frequency Polygon for the following data showing
weights of students in kg. (A.B + U.B +K.B)
Weights | Frequency / No. of Students | Mid Values | Class Boundaries
20-24 5 22 19.5-24.5
25-29 8 27 24.5-29.5
30-34 13 32 29.5-34.5
35-39 22 37 34.5-39.5
40-44 15 42 39.5-44.5
45-49 10 47 44.5-49.5
50-54 8 52 49.5-54.5
|
4
:n Scale:
- On X-axis |
18 2 big boxes=5 units R
6 t6 On Y-axis |
5 4 1big box = 2 units = e,
12 | — P ! |I |I
g L= e "ﬁj .\:':_f- Juat
o T ([T 5 | ~hoer—
2k (S0~
: NANAT
.fﬁlffl:;;_
R NP | -
2 “'-\.-\' '\-\.\'J ,_
{:'x..r W | 111 I N
NAY.
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[ T

+ FREQUENCY POLYGON

— Scale: - [
26 srelaxis ]
JAR LR T :
8 — 1T 2 bigiboxis=5 initss, [ e
16 =1k _A_.. 2 !_-_\ | l_ 1 (.‘_n Y-'axis._ ! | ||
Q Y i \ — g b = Lnits /
> = **.H — T * 7.. \:1» L - L=
= = Y L 1 3
Hife '*rf'—"—*?‘[l—L =
-1 A 2
UIRILY4
ARALV A
gt g
- /
J I N4
1
| 4
2 27 3p 37 42 47 52 54
Class Marks

(K.B) Arithmetic Mean
A single value which represents the data is CELLL K REALL) (A.B + K.B)

called average. X =A+ 2D (For ungrouped data.)
(A.B + K.B)

Q) Arithmetic mean X =A+ sz:) (For grouped data)
(i) Median

(i) Mode where D=X-A

A = Provisional Mean or Assumed Mean
_ and X= Mid point of a class
v) Harmonic mean Arithmetic Mean (By Coding

(vi)  Quartiles Method) (A.B + U.B)

(A.B+KB) | "5y

X =A+=xh (For ungrouped data)

(iv)  Geometric mean

A value obtained by dividing the sum of all n
the observations by their number of where ‘h’ is common difference / size of C-I
observations is called arithmetic mean it is
denoted by X X =A+ 2 fu ff xh (For r'"“apnd data\
Let X1, X2, X3——— ,Xn be the values of a . v\ | 7 \\oh=
data thus the A.M is defined as: i ™ L weliers | -J,:..’i___e'-x' L
i 1 . .-_._.-'_ :__. — '._ T '._ i \ F-] -'. I
= X X, AT B L) A m (U.B + K.B)
X = o WS o ~A"value which divides an arranged data into
ARRAR AR AN R two equal parts (i.e., 50% data before the
where - i=\1,2,3,4,, .n\_+ median and 50% after it is called median.
- g N\ ’ -
J ,"-._'-I:’i_'k(' :-!‘n"‘ (For ungrouped data) Median is the middle most observation in an
A A z ¢ arranged data set. It divides the data set into
— X
= (For grouped data) two equal parts.
> f It is represented on X .
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(K.B)
(For ungrouped data)

Q) If “n” is odd number
th

Median = nTJrl term

If “n”is even numbker

© iy, ) Bk
Median = 1“2\ itéri -+ -——) i‘uem| :
2|2 2
(Forgrotred datay,

fvied ari '-—‘ I%Li(ﬂ—cj
fil2

where
I = lower class boundary of median class
h = Size of median class
f = Frequency of median class
¢ = Preceding commutative frequency of
median class

n/2 is used to decide the median class

n=>f

(K.B)

The most repeated value or most frequent
value in the given data is called mode.
Formula:

For Ungrouped data
Mode = the most repeated value in given

data. (No Formula)
For Grouped data
(f — fl)
Mode=1+—0" 12 _xh
2f —f,—f,
Where

| = lower class boundary of modal class.
fm = Frequency of mode class

fi1= Preceding frequency of modal frequency
class.

f> = Following frequency of modal class.

h = size of modal class.

Mode = 3 Met nan— 2 Madm ] \ !

Geometris [Mean c»i a\variasie X is the n"
pesitivel ot 'ef the  product  of the
, X, observation. In symbols, we

write
1

G.M. = (X, Xy, Xgy ey X, )0

(K. &\

The above formula can also be written by
using logarithm. :
For Ungrouped data | |-

fog \
G.NL. -V,Lnl'lt,q =
L )

_Far G.o_ IrEc data

G.M. = Antilog
2 f

> f IogXJ

(K-B)

Harmonic Mean refers to the value obtained
by reciprocating the mean of the reciprocal
of X, X,, X, ..., X, Observations. In symbols,

For ungrouped data,
HM. ="

zi
X
For Grouped data,

H,M_:Z_ff

2y
(K.B + U.B)
Q) Mean of a variable with similar
observations say constant k is the
constant k itself.
(i) Mean is affected by change in origin.
(iii)  Mean is affected by change in scale.

(iv)  Sum of the deviations of the variable
X from its mean is always zero.

The Weighted Arithmetic Mean

g ‘.I .B + .. P,;:'. 5 1 |

The relative lmmnarce uf ‘a ! nuxmer i3

' callnd.tb weigiit. \Whet. nul nbbrs G Xy e X,
. anamtcaqucll) imnportin, we associate them

it coridint  Weigit, W, W, W,,...,W,

dependmg on the importance or significance.

Average of such data is called weighted
arithmetic mean. It can be calculated by the
formula

2 WX

7W=ZW
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Moving Averages

Moving averages are defined as the
successive averages (arithmetic means)
which are computed for a sequence of
days/months/years at a time. Flace the
average of each period against the'mid ot the

(K.B + U.B)

each period. Diopning firstadlueand addiniy
succeeding valzg o this group and 'contintie—-

the process until glf values fremi firsito last
are use
: 1u
(N &L&. |
“ (]lVIdeS the data in four equal parts.
Formula: (for grouped data)

(K.B)

Example 1: (Page # 119)

l{'l)

h(in .
Q, :I+T(7—CI 1=12,3 :
ot N I SN &)
i Q, *= Medign '
i) D, =ILoweiQuartiles
Q, = Upper Quartiles
(K.B)
It divides the data in ten equal parts.
Formula: (for grouped data)
Di:I+£(m—cj L i1=12,...9
f 10
Note (K.B)
D, =Median
(A.B)

The marks of seven students in Mathematics are as follows. Calculate the Arithmetic

Mean and interpret the result.

Student No 1 2 3 4 5 6 7
Marks 45 60 74 58 65 63 49
Solution:
Let X = marks of a students
T = D X XXt Xt X
n 7
or )z:45+60+74+58+65+63+49:414:59.14 marks

7

Example 2 (Page # 120)

(GRW 2014, FSD 2017, D.G.K 2017)

(A.B)

The salaries of five teachers are as follows. Find the mean salary using direct and indirect
methods and compare the results. 11500, 12400, 1500, 14500, 14800.

Solution:
We proceed as follows:

(@) Using Direct method -
5
g = ;X' 11500+1240£+_§0_UJ_£4_3£J¢1_L£0£
=E:97 =13 640 RLp:e< '
(B [ it e ethods:

We assume A=1300, D,

shown in the following table:

:(xi —13000), h=100 and u, = (Xi _A),
100

the computations are

MATHEMATICS -10
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X D, =( —13000) uiz(x‘_A)
100 |-,
11500 ~1500 N
12400 —~_ 600§ — 1) (BN
| 15000 ¢ | =5 2000 AL AL G L
14500 |\, /0 A 590) G e TS
____119_"0___ w1800~ 18
5 X =74000_ > "D, =3200 D u, =32
M >rrrtfornLIa
' — 3200

NS =13000+ 5= =13000+640 =13640 Rupees

(i)  Coding method:

X 13000+3—52><100 13640 Rupees

Example 5 (Page # 122) (A.B)

Find arithmetic mean using short formula taking X =34.5 as the provisional mean in
example 4.

Solution:
We use the following formula

fD _ fu
0] A+Z (i) X=A+Z xh
2t 21
Given A=34.5, we notes that the distribution has equal class interval size of 10. So we
may take h =10 and make the following calculations:

Classes/groups | f Mld[))(omts D=X-345 | u=(X-A)/10 | fD fu

0---9 2 4.5 -30 -3 60 | -6
10---19 10 14.5 —20 —2 -200 | —20
20---29 5 24.5 -10 -1 -50 -5
30---39 9 34.5 0 0 0 0
40---49 6 44.5 10 1 60 6
50---59 7 54.5 20 2 W0 | 14
60---69 1 64.5 30 A3 [ s
Total 40 13004 AT Ty A T 808 ]

Substituting the totals in the abovir Thrmulaaveget, |\ 'l

0) X =345 80)

2 _3a5=2=1325 gm)
._.-'- -_ ‘40 “ N 1 .'\\ k

1%

(ii) X '343+L42W><’LL 3& AV 32.5gm

/

MRV 2 .

On 5 term test in mathematics, a student has made marks of 82,93,86,92 and 79. Find the
median for the marks.
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Solution:
By arranging the grades in ascending order, the arranged data is 79,82,86,92.93

Since number of observation is odd i.e., n=5. .
th | |
X = size of (%j observation

% =size of 3" observation
X = 6 1

Example 2 (P 308 § %’ﬂ |\ (LER2017, FSD 2017, 18, SGD 2014, MTN 2016) (A.B)
The_sugar .,Oan"It‘ tor a ar.aom sample of 6 packs of juices of a certain brand are found
to e 2.3, 2 I 2.%5-2.9, 3.1 and 1.9 milligram. Find the median.

n Uitail

' Arranging the values by increasing order of magnitude

19,23 25,27,293.1

Since the number of observations are eveni.e., n=6.

X:1 size of 6th+ﬂth observations
2 2 2

X:%[Size of (3rd +4th) observations]
. 25+27
K=

= 2.6 milligram.

2
Example 4 (Page # 125) (A.B)

The following data is the time taken by 40 students to solve a problem is recorded. Find
the median time taken by the students.

138 | 164 | 150 | 132 | 144 | 125 | 149 | 157
146 | 158 | 140 | 147 | 136 | 148 | 152 | 144
168 | 126 | 138 | 176 | 163 | 119 | 154 | 165
146 | 173 | 142 | 147 | 135 | 153 | 140 | 135
161 | 145 | 135 | 142 | 150 | 156 | 145 | 128

Solution:
Class Intervals | Frequency | Class boundaries | Cumulative Frequency

118 — 126 3 117.5-126.5 3

127 — 135 5 126.5-135.5 8

136 — 144 9 135.5-144.5 19 -7

145 — 153 12 1445 — 153.5 o~

154 — 162 5 _1535-11625 [ " N B34 -Z_

163 — 171 4 _A62:50- 11 L 3

172 — 180 2\ !-_-___f1_>__g_1n S g
PR IANNC S —

o]

S N :
Mediari class =) ?as.ls_(_,ontmmng LEJ observation

J RN _(40)" .
w1 ‘wiedian class = class containing (7j =20" observation

=1+ (D _¢)-1445+ 2 (20-17)=1468
fl2 12
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Example 1 (Page # 127) (SGD 2014) (A.B)

Find the geometric mean of the observations 2,4,8 using

(i) basic formulaand (ii) using logarithmic formula. .
Solution: i ' i
Basic formula

1 1
G.M =(2;%4x8)3 = (643 % 4,
Using 125, imethoc.y, |

X log X

N 2 0.3010

\ J .. I ' 4 0.6021

| 8 0.9031
Total | 1.8062

G.M = Antilog (thz]g X ] = Antilog (%j

=Antilog (0.6021) =4.00003=4

Example 2: (Page # 130) (A.B + U.B)

A variable X take the following values 4,5,8,6,2. Find the mean of X, also find the mean

when (a) 5 is added to each observation (b) 10 is multiplied with each observation (c)
Prove that sum of the deviation from mean is zero.
Solution:
Given the values of X,
X: 45 8 6 2

We may introduce two new variables Y and Z under (a) and (b) respectively. So we are
giventhat (a)=Y =X +5 (b)Z =10X. The following table shows the desired result:

X | Y=X+5 | Z=10X X=X
4 9 40 -1
5 10 50 0
8 13 80 3
6 11 60 1
2 7 20 3 N
25 50 250 | KGR | e | e
From the above tablewe get;— || | | |\ LN [
_ Wa W YR 3o =57
AR T eI 5 st n 5
m - RERIER (A.B + U.B + K.B)

(@71 T20-54E8=X+5
o] i | c2=50=10(5)=10X
| J RNA Which shows that mean is affected by change in origin and scale.
. (© From the last column of the table we note that Z(X - )?):0, the sum of the

deviations from mean is zero.

MATHEMATICS -10 193



Unit-6
Example 1: (Page # 131)

Basic Statistics

(A-B)

The following table gives the monthly earnings and the number of Workers in 2 iauory, CGITiN Gl

the weighted average.

No. of employess | Niorithly et |l1g_sji |
Z — |~ \} 800
22, [ 45,
R0V A\t TI00
30 30
30 35
300 15

paiurien

No. of employees (w) | Monthly earning in Rs. (x) (xw)
4 800 3200
22 45 990
20 100 2000
30 30 900
80 35 2800
300 15 4500
D w=456 D xw=14390
_ 2 XW 14390

456

W ZW
Example 2: (Page # 131)

=315

Calculate three days moving average for the following record of attendance:

Number of employees are treated as a weight (w) and monthly earnings as variable (x)

(A.B)

Week | Sun | Mon | Tue | Wed | Thu | Fri | Sat
1 24 55 28 45 51 | 54 | 60
Solution:
3-days moving
Week and days Attendance Total Average

Sun. 24 — _—

Mon. 55 107 107/3 =251,

Tue. 28 128 AAIBI2 4257 | -

Wed. 45 -~ R4\ M1248 = 35T T

Thu. \ 51 = \NLEON LY G 150/3)=50.00

_Fri. W TR 1 168/3='56.00

Sat.- _L___’GO VAN A — —
Example 1: (PR %‘{EIE &% ' (A.B)

_ Fnr the 1oligs NM] usrrmuuon locate Median and Quartiles on graph.

= I'- \ Class boundaries | Cumulative frequency
\ J ARV Less than 120 0
A\ Less than 130 12
Less than 140 27
Less than 150 51

MATHEMATICS -10
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Solution:

Less than 160

Less than 170

Less than 180

Less than 190__

Less than 200/

We locate median-ang Quartiles Ly Using thie fo:lowing cumulative frequency polygon.

NP PR S —_ N i —

40— —

L] ghll 1
20

I
sS04
M)
£y
204
104

{

Scale
X-axis:1 small scale = 10
Y-axis: 5 small scales 1

I I 1 T I I

I I

Claps Boundaries

120 130 140 150 164) 170 180

190 200

— -
[Q =I35.IT[ [ e ]\I Q,= 15757

Example 2: (Page # 133)

For the following distribution locate Mode on graph.

Solution:

(A.B + U.B + K.B)

Salaries in Rupees

No. of teachers

120 — 130

12

130 — 140

15

140 — 150

24

150 — 160

13

160 — 170

7

170 — 180

5

180 — 190

4

190 — 200

2

On Histogram, the mode is located on X-axis as shown below:

25 Histogram . P =
I:"\. 'i‘ I r | )
20 - P [ A
o 1 ¥ st | 4 )
15 - "._ ..'._.-{III - _' I'. o '.l LI |
ey —i i 1 L 1 Y 11 |
A 1 T % | ! TR} My R
| i 5 1 ey
=, 3 IR ’ ’_’_’_\
| \ AT
—_ % ! J --" 120 130 140 150 160 170 180 190 200
. i e | Class |Boundaries
[N | AN A
_' % ’ Mode=144
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. Exercise62 |

Q.1 What do you understand by measures of central tendency? (A )

Ans: A single value which represents the data is called as average.“As.average Terids ¢ lig.iri
the centre of the data, so to locate an-average s callgd wieasure dircential teridency.

Q.2  Define Arithmetic mean, Ge¢metri:=sesn.Harindni; mdéar, rpode inl median.  (A.B)

Ans:  See Definitian page # 188,189 | .

Q.3  Find aritnmeticrean by\cirest inethnd fc. e foIIowmg set of data: (A.B)

(i) 12, 14)47,20, 24, 29, 35,45,

(i) [ 20C. 225! 350,-575, 270, 320, 290.

RS :
@)+ | 'Given Data:
12, 14, 17, 20, 24, 29, 35, 45
(LHR 2014, 16, GRW 2017, FSD 2017, RWP 2015, 17, MTN 2016, D.G.K 2014, 16)
Required:
Arithmetic mean by direct method
Solution:

X 1121417 (20| 24|29 |35 |45 ZX=196

Formula:
X=X
n
_1%
8
=245
Result
X =245
(i) Given Data:
200, 225, 350, 375, 270, 320, 290 (GRW 2014, 16, D.G.K 2016)
Required:
Arithmetic mean by direct method
Solution:

X 1200 | 225|350 375|270 320|290 | X = 2030 _

We known that =\ SN N
X - X 2030 -
n - 7 N L i 1 |
=260\ | - \
Result: )_<—49L ARRRERIE A
Q4. I‘or ¢ach 0“F fhl %ta in Q No 3, compute arithmetic mean using indirect method.
INERN AN (A.B)
) Give Data:
12,14, 17, 20, 24, 29, 35, 45
Required:
Arithmetic mean by indirect method
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Solution:
X D=X-20
12 -8
14 -6
17 -2+
20 0 i
~RA _I~~& Y]
el amn 90\
AR-AAEIREYLE
_\ 48 25
-| >D=36
We know that
X= A+&
n
Putting the values
20+ 3
8
=20+45=245
Result:
X =245

(i) Give Data:
200, 225, 350, 375, 270, 320, 290
Required:
Arithmetic mean by indirect method

Solution: (By using short-cut and coding method)

(H.C.F of the aifferarice, uf Ia>s 1 ar.\o is5.-50 N'is 50+

Arithmetic rrean b) shoi L-'.,l it ethOd \

Formu® a
= S

- RN
._I. n -

630

=200+ 22

—200+90
X =290

200 0 0

225 25 5

270 70 14

290 90 18

320 120 24

350 150 30 |

375 175 LA
|l =D=630 | \EU=126 ||
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Arithmetic mean by coding method
Formula:
)_(=A+&xh _ : N
n .
= 200+%><5

163
=202 4—6—9
—20D+D0'= 290
O | REsy IO X =290
(.50 The marks obtained by students of class XI in mathematics are given below.

Compute arithmetic mean by direct and indirect methods. (LHR2015)  (A.B)
Given Data:
0-9 2
10-19 10
20— 29 5
30 -39 9
40 — 49 6
50 - 59 7
60 — 69 1
Required:
Arithmetic mean by direct and indirect method
Solution:
f
0-9 2 4.5 9
10-19 10 14.5 145
2029 5 24.5 122.5
30-39 9 34.5 310.5
40 — 49 6 44.5 267
50 -59 7 54.5 381.5
60 — 69 1 64.5 64.5
2.f=40 2 x=1300 |-

= . L LT, 1 11
1 R W i
L i . | %,
1 i
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Arithmetic mean by direct method
Formula

x =2z
> f
1300
C 40
=325
Results '
X.=[325 |
Akithiiezis reairdy short cut method
J [ %) Formula

)_(=A+sz

Putting the values

— X =345+ (_—SOJ
40

Results

=345-2

X=325

X=2= 225

— Arlthimétiz'mbah by ¢ofling method

Farmuia
> fD

X =A+ x h
2 f

= 34.5+_—8><10
40

=345-2
X =325
Results
X =325

The following data relates to the ages of children in a school. Compute the mean age

by direct and short-cut method taking any Provisional mean. (Hint. Take A = 8)

(A.B)

Q.6
Given Data:
Class limits | Frequency
4-6 10
7-9 20
1012 13
13-15 7
Total 50
Required:
Q) Arithmetic mean by direct and short-cut method
(i) GM
@iii)  H.M
Solution:

_— - e ! Py
4-6 10 5 50 -3 L1130, | 16,6990 | . €.95—" 1 2.0000
7-9 20 8 [ 160\ 0\ [ ¢ L[ Dec3ld /18.062 2.5
10-12 | ~13 [11]— 143 30.,[, 39——771.0414 | 135382 | 1.1818
13-15 [ A Vi 1198 T S 42 1.1461 | 8.0227 0.5
. (Y f
X 50 “ 3 fD =51 X
| -.| 451 46.6129 6.1818
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Arithmetic mean by direct method
— Y X Y G.M :antilog(zf_lixJ
_=17 i
2 ( 46.5129°
451 - | = m*lh)g -
50 | N B~
~9.02 j _ _ '-'-a!:tnug( 9323)
Arithmetic rrleai) by sriort n‘c*huU ) Vo G.M =8.5566
21D RN TE Harmonic Mean:
X =AHS Y S
YANIRZURI=S HM =~
NN ot (4]
| _d+—
i 50 X
=8+1.02 _ 50
=9.02 6.1818
Geometric Mean: H.M=8.0883

Q.7  The following data shows the number of children in various families. Find mode and
median. 9,11, 4,5,6,8,4,3,7,8,5,5,8,3,4,9,12,8,9,10,6,7,7,11, 4,4, 8,4, 3, 2,
7,9,10,9,7,6,9,5. (FSD 2015, SGD 2015) (A.B)

Required:

Q) Mode

(i) Median

Solution:

Min Value = 2, Max. Value = 12

Frequency Distribution
X | TallyBars | Frequency | Cf

2 | 1 1
3 |11 3 4
‘. T 6 10
o |11 4 14
6 11 3 17
7 M 5 22
8 M 5 27 | —¢
9 T | 6 lhaan Mo
10 N W RIRARYE R

o 11 -_._-'__*|___1;__Z Jr 37 | =

OV Ve R AV S AN T T 38

mE AT (A5 + U.5)

_ Mot = 4ianal€, | (Pepeating maximum number of times)
F!:ﬂ! ' (A.B + U.B)

th
Median= (gj term
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38 th
=|—| term
) e
=19" term ' | |
Median =7 _ |
Q.8 Find Modal number of eads £fcii the faiiowing  d:stithuticr shoviing the number of
heads v#h¢n'5 coins aie tpisen. Alsp detesmiing wredian. (A.B + U.B + K.B)
Given Data: - N :
%&m@mmm
J ' 2 8
| 3 5
4 3
5 1
Required:
Q) Mode
(i)  Median
Solution:
113] 3
2 (8| 11
35| 16
4 13| 19
5111 20
Mode =2 (Repeating max. number of times)

n th 20 th
Median :[EJ term :(7j term = 10" term =2

Q.9 The following frequency distribution the weights of boys in kilogram. Compute
mean, median, mode. (A.B+U.B +K.B) .
Given Data: - p N

Class intervals \ Frequency

K J IR R GRS b
) Mean =? (i) Median=? (iii) Mode =?
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Solution:
C-1 f X X C-B P,
1-3 2 2 4 05-3%5 [|[~=2\
4-6 3 5 | (M5 3565 (B 10
-9 o o G ) 116585y || 10
1012 My 44 1B 125 14
195 15 . _.4—:'_4._ 84 | 125-155 20
lelag | L] e T 34 155185 22
INIRERREA 1 20 20 185215 23
N N Ak >f=23 X X =241
Q) Mean: (A.B) =10.625
Formula: = Median =10.625kg
X = > X (iii)  Mode: (A.B)
> f Formula:
Putting the values Mode = |+ —m~ T
— ﬁ' 2 fm - fl - fz
- 23 Putting the values
= X =10.478kg _1p5, 06-4 .
(i)  Median: (A.B) 2(6)-4-2
Formula: o _ 1254 2x3
Median = I+?(§—0j 12541
3 = Mode =13.5kg
= 9.5+Z(11.5—1O)
=90.5+1.125
Q.10 A student obtained the following marks at a certain examination: English 73, Urdu

(i)
an appropriate average mark?
(i)  What is the average mark if equal weights are used?-—
Given Data: . \ AT
Veidhts-3
English AT
Opdul, o~ 82 B
simhematics || 80 1 [\ \:
Mistory, | |\ L &F 2
R Seigneg' < | 62 2
Reduired -
(i)
(ii)

82, Mathematics 80, History 67 and Science 62.
If the weights accorded these marks are 4, 3, 3, 2 and 2, respectlvely, what i is

(A.B + U.B)

What is an appropriate average mark? (i-e Weighted means)
What is the average mark if equal weights are used (simple means)
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Solution:
Subject Marks (X) | Weights (w) | Wx
English 73 4 292 |
Urdu 82 | 3 o e
Mathematics go I T3] 240
History | 67 1__A2_—_—| 124
Science L6z, s T T2 124
o || ) (64— 14| 10%
Q) Weighted Nledn: |
i .__V_W.X
|| T Ew
1036
14

= X., = 74marks
(i)  When equal weights are used
X -2X
n
_ 364
5
=72.8 marks

Q.11 On avacation trip a family bought 21.3 liters of petrol at 39.90 rupees per liter, 18.7
liters at 42.90 rupees per liter, and 23.5 liters at 40.90 rupees per liter. Find the

mean price paid per liter.

Given Data:
No. of liters | Prices (Rs) |
21.3 39.90
18.7 42.90
23.5 40.90
Required:

Mean price paid per liters = X,,=?

No. of liters (w) | Price (x) | WX
21.3 39.90 849.87
18.7 42.90 ~802. 23 |
23.5 40.96™ CEL
Sw=635 |_'___"____1x__7£1‘ 2r_
Formula. Y !
i _ Colapayment (x|
v Tetglktars | v
126131250
NIRRT
=41.15

Result:
Mean price paid per liter =Rs 41.15

(A.B)
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Q.12 Calculate simple moving average of 3 years from the following data: (A.B)

Given Data: a2
Years 2001 [2002 [2003 [2004 [2005 |2006 [ 2007 20p8 | 2008 [l2012™

Values [102 [108 [130 [140- |158 [180 156 1210 | 2200'F 230

Required:

3 years moving average:

Solution: B - ' :
“‘E‘g‘\‘iﬂ'ﬁﬁm‘iﬁ‘- oving total | 3 years moving average
| 29044 Ay 4 102 - -
b | 2002 108 340 113.33

- 2003 130 378 126
2004 140 428 142.67
2005 158 478 159.33
2006 180 534 178
2007 196 586 195.33
2008 210 626 208.67
2009 220 660 220
2010 230 - -

Q.13 Determine graphically for the following data and check your answer by using formulae.
(1) Median and Quartiles using cumulative frequency polygon.

(i) Mode using Histogram. (A.B)

Given Data:
Class boundaries | Frequency

10-20 2
20-30
30-40
40 -50
50 -60
60— 70

Rl oOolol

Required:
Q) Median and quartiles using cumulative frequency polygon and formula.
(i) Mode using histogram and using formula.

Solution:
0-10 TaEPRITEIRIR! :
| 10-20 ¥} 27 720 0
20-2¢ *. WM AL AT\ S e lass
A0 T30- 40 9t 16 Median class/Modal class
O [V4a050 6T 22 | Qsclass
Y REEETE 4 26
N NIRN A 60 - 70 1 27
AN A 27
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Median using Formula

th
Median= (gj observation

(K.B)

th )
= (2—,)7) observatién

='13.5"obsarvatior! |

) Ly L
Median'=l+ —"( g
fi2

J

Third Quartile (Q,)

3n £
Qs = - th 2cbservetisin

=3 NS ;h Gbgervation
= 8thh observation

= 20.25 th observation
h(3n
(g3 :| +—(Z—Cj

| P IihGihe values f
Median = 30+%(13,5_7) Putting the values
10 =4O+E(20.25—16)
=30+§(6.5) 6
10
=30+7.22 =40+7-(4.25)
= Median=37.22 _ 40+7.80
(K.B) . Q, =47.08
First Quartile :
c Mo (<.8)
Q1 = —th observation f —f
4 Mode=l + — ™ 1 __xh
27 _ 2f —f, —f,
= Tth observation Putting the values
= 6.75th observation _ 304+ 9-5 <10
01422 oc) 2(9) 56
4
Putting the values =30+ 18— 11X10
:20+%(6.75—2) :30+470
=20+2(4.75) =30+5.71
— 204950 = Mode =35.71 _
= Q, =29.50 [ )
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Mode Using Histogram

Histogram
A || | Sedler N
z 10 : = s Of-H-4%i5"
5 _-‘m_____-; R 1oig box =20
5 5 "\I_ : On Y-axis
i & e t—_—_:flr T +blg box =5
S e e
b i) |
| ’ 1
| | .
35.7 >
0 10 20 30 40 50 60 70
Class Boundaries
Cumulative Frequency Polygon
A Scale:
330 On X-axis
5 1 big box =20
;-;25 . On_Y-axis_
5 20 / 1 big box =5
o
B 15
-
g 10 /
O 5 /

0, =300, =37 0,

0 10 203040750 60 70
Upper Class Boundaries

(K.B)

Spread or scatter ness of the data is known
as dispersion.
Q) Range
(i) Variance _
(iii)  Standard deviation

Measure of Digpe rsionj K B

The techniqués atat| ere” used™to cett am\im
the degree or etent of war igticn inie . dataset

is called- e sure ¢f\di per SiGH.

Wy
Luu

(K.B)

(K.B)

r @ dlurerénce between the largest and

smallest value in a given data is called
range.
Mathematically it is defined as:

Range (R) = Xm — X1
Xm = The largest value
X1 = The smallest value

Example:
Given — < | [ L Ll
1,5, 6,160,917 | ( L A0~
VXL E A6 L Xy =5
Rarge-= Am — %4
- =16-5
=11

(K.B)
A value obtained by dividing the sum of
squares of deviations taken form arithmetic
mean by the number of observations in the
gizven data is called variance. It is denoted by
S
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Formulae
—\2
(l) SZ — z( x — X)
n
(Proper mean formula)
Gy s oZXL[IXY
fl Y " n Vi

—(Dilest Farmuia)) |
Standard.peyiatioril
The 10, tivie sguare rsot of variance is called
slericara deviation. It is abbreviated as S.D
snd'Is denoted by S.
Formulae

) S=

(Proper mean formula)

i) s =\/ZXZ_(Z_XJZ
n n

(Direct formula)

Example 5: (Page # 140) (A.B)

Compare the variation about mean for the
two groups of students who obtained the
following marks in statistics:

(k.é)

X = Marks Y = Marks
(Section A) (section B)

60 62

70 62

30 65

90 68

80 67

40 48

Solution:

In order to compare variation about mean

we compute standard deviation fzr the t'\/r*:

groups as follows:

) ur.ai!e

X Y X-X

(x-Xy  y-r (r-F)
0 | e | -2 | 1 Loy | )
0 | 6 b feaf 1 o0
el s LTI 102 7 9
The T e e 78 6 | 36
W e | 18| P s ] 5 |
o | a8 | -0 | 400 =T 196
Ta=32 | Fy=32 | 0 | Y(x-F)=2600 0 | ¥(y-F) =266
X 372
Mean for group A= X = z s 62
Y 372
Mean for group B=Y = z 62

6

X(x-X)

n

= ,/@ =4/433.333.

=20.82gm

S.D(X)=

=6.66gm
Comment: we note that the variation in
Group B is smaller than that of Group A.
This implies the marks of students in Group

A.
ll( B .-'.. l’ ‘1;.
mrmtnn i« PIO.C‘ ; E,UlfSIStent in

perfolmante. | |
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Q.1  What do you understand by dispersion? ¢ (=)
Ans: See Definition page # 206 - [ | - _
Q.2 How do you define measures of ("lb,’)El’SIO”‘I i ' - (K.B)
Ans:  See Definition page # 206 a \ ) .

Q.3  Define Rejiige, Standare geviationiand Varianee - (K.B + A.B)

Ans:  See Défiritiol Dage # 206,207 -

Q.4  The saiaries ot five teachzrs-in Hupees are as follows. 11500, 12400, 15000, 14500,
1480). F in th'-: rznge and standard deviation. (A.B)
Given'Data:

11500, 12400, 15000, 14500, 14800

Required
Q) Range (i) Standard Derivation
Solution:
X | X2
11500 132250000
12400 153760000
15000 225000000
14500 210250000
14800 219040000
2. X =68200 | > X?=940300000
(A.B) (i)  12,6,7,3,15,10,18,5 (FSD 2017)
_ _ Required:
ng. value _ K _ 15,000 Standard Deviation = S =?
Min. value =X, =11,500 @) Solution:
Range = Xm —Xo = 15000 - 11500 ' ‘ X2
= 3,500 Rs.
(A.B) 12 144
6 36
X2 X\
S:\/Z —(Z—] 7 49
n n
- 3 97 ]
_ \/940300000_(68200) 15 _| (1925
5 5 R Ea 10 W [0 o
=+/188060000 186049602, o= WA VsV 3
=1/2010400 PRV AR R\ Rl T ™.
= S =1417.646\ —~ - T Y ™ B 2
o X = 7 =
Q.5 a- Find tle suanual d' dolVlaflo"n %
of egrh hell 0f nun bled: (A.B) Standard Deviation (A.B)
iR 2267, 3,15, 10,18, 5 go [ZX° (EX ?
WY by 9, 3, 8, 89,8 9,18, “h | Th
b- Calculate variance for the data:
10,8,9,7,5,12, 8,6, 8, 2. _ 912 7_6j
Given Data: 8 8
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=114 (9.5)°

=+/114-90.25
=4/23.75

= S =4.87

(i) 9,3,8,8,9, 8 18 (FSD 7015) (.\ B

(b)

Given Data:

10, 8,9, 7,5,

ReqU| red

(D.G.K 2015)
12. 8

Vallance =, §2

Solution

IM

100

64

81

49

25

8
9
7
5
1

2

144

64

36

64

8
6
8
2

4

2X =75

> X*=631

Variance
> X?
n

S?=

e
10
=63.1-5

$?=6.85
Result

(2

EJZ
10

6.25

Variance = S* = 6.85

(A.B)

The length of 32 items are given below. Find the mean length and standard ucv‘atIOI" )

ICNTARAEY o
TR -b 36
|| 8 -1 1
8 -1 1
9 0 0
8 -1 1
9 0 0
18 9 81
>2X=T72 120
X -=X
n
_r
8
=9
(A.B)
(X Y)z
S=y|——~—
n
- 15
=S5=3.87
distribution.
Length
Frequency
Given Data:
J [ %) '
" Required

0] Mean length (i)

== Wl N N, Mt

96 28

Standard Deviation

ﬁi?iiﬁz "Zj ~

MATHEMATICS -10

209



Unit—6

Basic Statistics

Solution:
20-22 3 21 . 63 13 gf’if
23-25 6 o~ 24 7.1.&4777777;4167 ~
26-28 A AR ARVEZRVIRREE
2931\ /s e 8,100
N B3 oy 2N 1%’ 66 2,178
AH=52 ] > fX =867 | ¥ fX2=23,805
I TozX
> f
_ 867
32
= x=27.09
5 = foz_(foT
n n
23805 _(867 jz
32 32
= {/743.906 — 733.87
=4/9.8347 =3.136
Q.6  Find the range of the given data:
Class 33-40 | 41-50 | 51-60 | 61-70 | 71-75
Frequency 28 31 12 9 5
Solution:
Class | Frequency | C-B
33-40 28 32.5-40.5
41-50 31 40.5-50.5
51-60 12 50.5-60.5
61-70 9 6254705 |
7175~ A& __I_-! 5735_

Here

-

(A.B)

Range-= upper class b )unraary of !.lst clcss - Iovvmc cidss bounuary of 1% class
Range =\75:5— a2R—L3 x\ \ :

MATHEMATICS -10

210



Unit—6

(Exercise # 6.2,6.3)
(AB+ K.B = U.B)

ﬂi‘g’iﬁﬁﬂ'ﬂ&

Ar' il nntlc mnezns, |

1%,

Ungroup Data (Rirect V] ethwd) (Girguped Data

VLS B _
SATE 2 S TR TR A = g o=
A AR A R A | 2 f
- .5 [ Indlireat Method  (Short Cut/ Deviation Method)
MUK 2D (D=x—-A) X = A+
n
(Coding Method)
AM=A+ Z%yh ;(u:X;Aj AM = A+ =M h
n
(Median)
Median = [HTHJ " item
(n is odd)
Median Median:I+£(E—Cj
1/(n)" n+2)" Fl2
==<| = | item+| — | item
3] )
(nis even)
(Mode)
( fm — fl)
Mode = most repeated value of the data Mode = | + —"——*—xh
2fm—f, —f,
(Geometric Mean)
1
G.M= (X, X, Xg, .. X, )0
By definition method > flog X 3\
_ Y log X G.M= Antilo ( Y‘T 04
G.M= Antilog - | [/} -
n =, - | LY k& I-_ )
By log method \ A A _"__'_-._-.1_"-_'-_ |
e\ Harmgnis Mean
EABIRLIRERL= f
BENEA X
Y - = XWX
¢ Waighted Arithmetic Mean= X = ——
Wl ZW
Range
- Range = upper class boundary of last
=X -X .
Range mot class — lower class boundary of first class
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Variance
Y EOLER)
)2 1) SZm= LA NN
, S(X - X ~ ¢ = ’
(I) Sz — ( ) N ] AP 1'-
n ] .
~ T\ S VL !, "Praier mean formula
Preper (rean-formule, | . ° )
s Y SRS _L_j 2 f 2 f
.I_ J I'. ._= | | - n n
J A ' Direct Formula
Direct Formula
Standard Deviation
—\2 —\2
. (X=X . 2f(X-=X
i) S= ( ) iy s= ( )
n > f
Proper mean formula Proper mean formula
2 2 2 2
iy 5= =X _(Zx] iy s |20 (XX
n n 2 f 2 f
Direct Formula Direct Formula
£ =
. W .‘- 'H__ -
_"'H.: B N } _.-..-"--
. » YFARIRS y /
_.-': ~ ) | ™ \ ] |
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Miscellaneous Exercise 6 _

Q.1  Multiple choice questions :
Three possible answers are given for the following question, Tick-{v") theccrrect driswar:

Q) A grouped frequency table is also_called’ (SINL 2974, WATI 29015) (R-B)
(a) Data . (b) Frequerey Distriplticr. ' (¢) Frreaugncy olygon
(ii) A histogram is a set of aajacert; | CW(LHR 2024, 15, MTR2015) (K.B)
(a) Squares L)Restergles’ ' (c) Circles
(iif)  Afrequenty polygoniisa marty.sided: (LHR 2014) (K.B)
(a) Closzaitigurs | | '{0) Rectangle (c) Square
(iv)-~ A'zumuiative iraguency table is also called (K.B)
) s (@prrequenicy distribution  (b) Data (c) Less than cumulative frequency distribution
W In a cumulative frequency polygon frequencies are plotted against (K.B)
(a) Midpoints (b) Upper class boundaries  (c) Class limits
(vi)  Arithmetic mean is a measure that determines a value of the variable under study
by dividing the sum of all values of the variable by their (K.B)
(a) Number (b) Group (c) Denominator
(vii) A deviation is defined as a difference of any value of the variable from a (K.B)
(a) Constant (b) Histogram (c) Sum
(viii) A data in the form of frequency distribution is called (K.B)
(a) Grouped data (b) Ungrouped data (c) Histogram
(iX)  Mean of a variable with similar observations say constant k is (K.B)
(a) Negative (b) k itself (c) Zero
(X)  Mean is affected by change in (LHR 2015, FSD 2014) (K.B)
(a) Value (b) Ratio (c) Origin
(xi)  Mean is affected by change in (K.B)
(a) Place (b) Scale (c) Rate
(xii)  Sum of the deviations of the variable X from its mean is always (K.B)
(FSD 2016, 18, D.G.K 2015)
(a) Zero (b) One (c) Same
(xiii) Then" positive root of the product of the x,, X, X,,...x. observations is called  (K.B)
(a) Mode (b) Mean (c) Geometric mean
(xiv) The value obtained by reciprocating the mean of the reciprocal of x,X,,X;,..., X,
observations is called (K.B) 1
(a) Geometric mean (b) Median (c) Harmenic meen %L
(xv)  The most frequent occurring observation.in a data set.is bc.n:'é_d- [ | » \ '-('E_(.-‘:!-}'3
-~ 1 (GRW 2014, FSD 4014,25) SWVL 2014)
(a) Mode L (b) Medlian—" 14 % 1Y (¢) Haringnic mean
(Xvi) The measure which detern:inps/the middlémos; abscivation ina date/set is called (K.B)
(@) Medign | __—_ | ®)Maedg', ~. 0 —"  (c) Mean
(xvii) The obszrvatiors thét clivide & data setiso four equal parts are called (SWL 2015, 16) (K-B)
(a) Deciles | |\ ) | |\ (D) Quartiles (c) Percentiles
(xvitiy, The bpread nriscatterness of observations in a data set is called (K.B)
IINIAALAY (FSD 2014, SGD 2014, D.G.K 2014)
s (@) Average (b) Dispersion (c) Central tendency
(Xix) The measures that are used to determine the degree or extent of variation in a data
set are called measures of (K.B)
(a) Dispersion (b) Central tendency (c) Average
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(xx)
(xxi)

(xxii)

Q.2
()
Ans:
(i)
Ans:
(iii)
Ans:
(iv)
Ans:
V)
Ans:
(vi)
Ans:
(vii)
Ans:
(viii)

The extent of variation between two extreme observations of a data set is measured

by (RWP-2615) (M f23.
(a) Average (b) Range (c) . Quarfiles '

The mean of the squared deviation 'of x. (i=12, ) Gbseivations’ fiari—ieir
arithmetic mean is callec . ~ \ . (K.B)
(a) Variance (k) Standarc deviation” (c) Range

The positive equaie-ront of ‘mear ‘of the' squared deviations of X; (i=12,...n)
observétions frora théir arithmetic mean is called (K.B)

(2) Farmohic reart (b) Range (c) Standard deviation
/| ' ANSWER KEY|

Writhe short answers of the following questions.

Define class limits. (RWP 2015, BWP 2016, D.G.K 2014) (K.B)
See definition page # 184
Define class mark. (K.B)

See definition page # 184
What is cumulative frequency? (GRW 2014, BWP 2011, 14, RWP 2016, SGD 2014, 16)(K.B)
See definition page # 185

Define a frequency distribution.  (BWP 2015, SWL 2016, MTN 2016) (K.B)
See definition page # 184
What is Histogram? (GRW 2016, FSD 2014, SWL 2017, SGD 2015, RWP 2014) (K.B)

See definition page # 185

Name two measures of central tendency. (K.B) (LHR 2014, GRW 2016, SWL 2015, D.G.K 2015)
See definitiDEon page # 196

Define Arithmetic mean. (LHR 2016, GRW 2016, FSD 2015, SGD 2015, D.G.K 2014) (K.B)
See definition page # 188

Write three properties of Arithmetic mean. (K.B)

(LHR 2016, 17, GRW 2014, FSD 2014, 15, 17, SWL 2016, RWP 2014, BWP 2014, SGD 2015, MTN 2017)

Ans:
(iX)
Ans:
(x)

Ans:
(xi)
Ans:
(xii)
Ans:;

D))
SArE

(xiv)

Ans:

See definition page # 189

Define Median. (LHR 2014, BWP 2015, SGD 2016, RWP 2017, MTNL2257Y_ A=)\ |

See definition page # 188 ) AN Ve

Define Mode? S U st L e (K.B)
~ (LHR 2014, 17, GRVY 2017, WL 2015, 15,BWVF, 2014, 17, MTN'2015, 16, 17, D.G.K 2017)

See definition page # 189 | | ! / ' Lt

What goypu meas-hy Hay'nchic.mzan? (2K.B) (SRW 2015, SWL 2015, MTN 2015, SGD 2015)

See deri=iitior fracett 189 1 | \ -

Define (3epmetric medni_- {LHR 2015, FSD 2015, SWL 2016, D.G.K 2016) (K.B)
Sez|¢efitition vage # 189
Whet s kange? (SWL 2014) (K.B)
See definition page # 206
Define Standard deviation. (K.B)

(LHR 2016, FSD 2015, SWL 2014, 15, BWP 2017, MTN 2015, 17, SGD 2014, 17, D.G.K 2014)
See definition page # 207
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Basic Statistics

SELF TEST N
Time: 40 min ' Maris, g5
Q.1  Four possible answers (A), (B), (C) & (D) to each qumct Ol ¢ re “grven,, mark -itie
correct answer. L VUTRIET)
1 The value obtained by reciproca’: mg thz-nean ¢f the eupro*an of '
Xps Xoy Xgyeveeereanenens /X, Observatisits is r‘1II*0 _
(A) Geu! stric mean Vo4 \ (B Nizdian
(C) Haezoni¢ meary, | (D) Mode
2 If D=234-19, 2 I: 50 and\n'=5 then arithmetic mean is:
)10 | (B) 20
_ {0 (D) 15
3 114,3,2,1,5,6,7 the mode is:
A0 (B) 4
<7 (D) No mode
—\2
4 If Z(x—x) =40, n=5 then standard deviation is:
(A)8 (B) 2.83
(C) 200 (D) 14.1
5 In a cumulative frequency polygon frequencies are plotted against:
(A) Midpoints (B) Upper class boundaries
(C) Class limits (D) Lower class boundaries
6 A histogram is a set of adjacent:
(A) Squares (B) Rectangles
(C) Circles (D) Closed figure
7 The measure which determines the middle most observation in a data set is called:
(A) Mean (B) Mode
(C) Median (D) None
Q.2  Give Short Answers to following Questions. (5%2=10)
Q) Find the standard deviation for the data: 12,6,7,3,15,10,18,5.
(i) Find arithmetic mean by indirect method for the set of data:
200,225,350,375,270,320,290.
(iii)  Find the geometric mean of 2, 4, 8 using logarithmic formula.
(iv)  Find median.
ClassMark (X) | 5] 10 | 15 | 20 | 25 | 30
Frequency (f) 2112 125|132 |14 | 5
(V) On a vacation trip a family bought 21.3 liters of petrol at 39.90 rupees per liter, 18.7 litzis Xe
at 42.90 rupees per liter, and 23.5 liters at 40.90 rupees per Ilter Flan me Pean prmc Fa'd_.
per liter. — N "y -
Q.3 Answer the following Questions. — RN AR RS A 4+4 8)
(@) The length of 32 items arz (iven L,(‘-?')W Tihd' tne mi >an ler*g:h ano sfandard deV|at|on of
the distribution. RER
Ledgin, | — L 20—2’) {'23-—' 25 '--*26—28 29-31 | 32-34
_%;;4ﬁ;%_~
Frequew VA A3 ‘ 6 12 9 2
(h) (7. Orialprize it Zation day 50 students brought pocket money as under.
| N relmiode.
Rupees 5-10 | 10-15 | 15-20 | 20-25 | 25-30
Frequency (f) | 12 9 18 7 4

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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