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- Y - ] gt = 4 .
sent them graphically using pie chart and Bar chart.

b. Compute the range of this data.

.
Ve
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3 byl A

» the mean of tis data.

2«

2 Che angle of category 0 = -~ x 360 = 0.2x360 = 72 degree

L
.‘.

-

ek
T \“ ofcategory 4 — -‘li% x 360 = 0.45 x 360 = 162 degree

. »

% R
1e angle of category 2 = % x 360 = 0.3 x 360 = 108 degree

s e 2all Snarians
&

N
Al

The an "._ of category 3 = ?196 x 360 = 0.05 x 360 = 18 degree
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7 =2 =3-0=3

b. Range R=

¢c. Mean

T Ox8+1x18+2x12+3><2:0+18+24+6:48
y 10 10 10

=1.2

3. The following data give the rezults of a sample survey. The letters A, B and C represen;

the three categones:

n - T —
rmas - —— . TG RIS W Cg—. T T e o e Wi

i o B X B @ C
C B o B 0 o B C A
A B C O B C B A Q_ C
a. Prepare a frequency table of tis data.
b. Calculate the relative frequencies and percentages for all symbols.
¢. What percentage of the elements belongg to category B?
d. Draw a bar chart and pie chart for the frequency table.
Solution:
a. and b.
Relative frequency= - Jrequncey AL ) s

total frequency S g gann =l ) 3l

Percentage frequency = Relative freqm»m_;yxl()()oﬂ

%IOOXMtJiﬁmz & sl i il
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'l x le of category A = ..;_0. x 360 = 48 degree

LY
i L 1

e angle of category € = =1 x360 =204 degree
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4. The following data
represent the three categories:

NNNYYYNYDN
e Y ® N oD
TRl RN N N Y N
By R AT AT B N N Y

a. Prepare a frequency distribution table.
b. Calculate the relative frequencies and percentages for all categories.

€. What percentage of the elements belongs to category Y?
d. Draw a bar chart and pie chart for the given data.

give the results of a sample survey. The letters Y, N 4,

Solution:
a. and b.
Category Frequency Relative frequency Percentage g
| |
frequency |
N 16 0.4 10% |
|
Y 18 045 45% |
D 6 0.15 15%
Total 40 1 10097
0

¢. The percentage of category Y is 45%



Bar Chart
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5. A co manufactures car batteries of a particular type. The lives (in

) of 40 such  batteries were recorded as follows:

R——

BT 22 22 41 35 45 46 38
R 3E AN 32 48 37 20 30
SRl 30 380 48 2B 38 42
§ as 83 31 81 84 32 20

1€ 7cy'dis-tribution table for this data, using class intervals of size

from the interval 2—2.5 .

P L ody 25330 W paanll sl A

|
Class boundaries Frequency
20—>25 :
2.5 —>3.0 =
30—>35 =
3.5 —>4.0 ;
4.0—>45 3
45—5.0 >
Total




istance (in km) of 40 engineers from their residence to their place of work

6. The d

were found as follows: R
P e & 2| 13 7 12 31
10 10 12 17 18 11 32 17 16
7 9 7 8 3 h 12 15 18 3
12 14 06 0 6 16 g 6 12

a. Construct a frequency distribution table with class size 5 for the data given.
b. Draw the histogram for the data of frequency distribution table.

¢. Draw the polygon for the data of frequency distribution table.

d. Draw the ogive for the data of frequency distribution table.

e. How many engineers have residence at distance less than 20 km from their

workplace?
f. How many engineers have residence at distance more than 15 km from their

workplace?
Solution:
= E = K= E
K C
, 319 - L 2a3 1
K=—=63~T7 Classes  <U8 V¥ I gliai il
)
Class Limit Class Class | Frequency | Relative | Less Ascending_
Boundaries | Midpoint Frequency | than Cumulative
Frequency( Al
TR 2.5 5 0.125 5 7l
9.9 - 9.5 5— 10 7.9 11 0.275 10 16
10.5 - 14.5 10— 15 12.5 11 0.275 15 27
15.5 - 19.5 15 — 20 17.5 9 0.225 20 36
20.5 - 24. -
245 20 — 25 22.5 l 0.025 25 -
255-295 | 95, a9 27.5 |
| 5 — 5 1 0.025 30
30.5 - 34.5 30 — 35 oD 9 0.05 E
Total . * -
40 1




0+1+1+2=13




bout the number of hours they watched TV

y children were asked a

7. Thirt ;
ms in the previous week. The results were found as follow_s
programs s Lkl

o gt - M 4 2
o T S L 8 6

10 3 4 12 2 8 15 1 17 6

1 8 2 3 5 12 5 8 4 g

P v o ¢ A N

a. Construct a frequency distribution table for this data.

b. Draw the histogram, polygon and ogive for the frequency distribution table.

c. Draw the polygon for the data of frequency distribution table.

d. Draw the ogive for the data of frequency distribution table.

Solution:
SN ag 5 el Jgaa (e
Range (R) = x,—x,=17-1=16 s3all 25 -
Numer of class K = [3.322Log(40)] = 5 sae |l Caas o gllaall Sl doe aa Y
Class length C =7 ="=32~4 2l 55 cu il ) M ol ) 2l J g 2 "
| (0S¥} sl
first class boundary is (0.5 —4.5) ALl g (S i -

Class boundaries I s e i Jsadl i il & i
SULl & 5 e

Class limit Class Clas
s | frequen ]
boundaries | midpoint o i f':::tei::y Ascending
cumulative
frequency
1—-4 s

g 0.5~45 2.5 12 (ACF)

’ 4.5~ 8.5 6.5 0.3 n
9-12 8.5~ 125 ' i) 0.37 =
13~ 16 12.5 - 1(; 5 o 2 0. : =etio=2)

L. =20 16.5 — 20.5 22 2 0.225 e

 TOTAL —— 18.5 1 0.075 3+9+415+12=39 |

b —————— 40 (;25 1+349+15+12 {49_1
Seemenees |

S sl 5 g gl
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8. In a particular section of Class X, 40 students were asked about the Month

their

birth and the following graph was prepared for the data so obtained:

w -— o
I 2 PR
:
:
i
I

Number of Students

~
!

Jan. Feb, Mar. Apr. M;y Jun. July Aug. Sep. Oct. Nov. Dec.
Months of Birth

a. 4 students
b. August




9. A sample of 100 children was asked how many times they play computer

games for a period of one week. The following table gives the frequency
distribution of their responses

mimesﬁ playing Number of children
0-3 23
4-17 40
8 — 11 28 '
12 - 156 6
16 — 19 3

A A . - — o — < — —

e ——

a. Find the class midpoints?
b. Do all classes have the same width? If so, what is this width?

¢. Prepare the relative frequency and percentage distribution columns?

d. What percentage of these children plays 8 or more times a week?

lution:
a. and c.
Classes frequency Midpoint ~ Relative Percetﬁage
frequency frequency
23
0-3 23 1.5 23 _ 093 23%
100 ’ i
40
4-7 40 5:9 Benalirn, 7, 40%
100
28
8-11 28 9.5 “° _ 028 28%
100 ot S
g 6 %
11-15 6 13.5 o and 6
100 pat L Lt
16-19 3 17.5 3 003 3%
; oy i e B el
[: Total 100 U PR TR 100%




b) Yes, and the length is 4
The length of the first class is 3-0+1=4

The length of the second class is 7-4+1=4
The length of the third class is 11-8+1=4
The length of the fourth class is 15-12+1=4
The length of the fifth class is 19-16+1=4

o o .h-“ — &ill Jle¥l sall = ( Class boundaries) iuladll 4l Jsba () idasSl
Y4 Al oV aadl — Al e aad) = ( Class limit ) addead) 4al) J 3 ()

d) The percentage of children plays 8 or more is  28% + 6% + 3% = 37%

10. Consider the followi
‘ » following frequency distributi : .
WA y distribution, representing the weights of 36

a class:
Weig hts (in kg.rm;v:l;er of students
40 - 50 9
b0 —» 60 6
60 —» 70 16
70 - 80 b
80 —» 90 1 Ly
Total 36
a. Draw

t 1S

# he histogram, polygon and OBtveio the 35

- How many students have weights less than 70 K g
g7

Bot

E
9
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Ascending
Cumulative
Frequency (ACF)
9
15
30
35
36




- .' A
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b) 52 + 40 + 38 =



tudents of both the sections on the same graph by
. From the two polygons compare the performance of the

er than the performance of section B.



13. Consider

examination of 50 students of a class:

Class

Relative £

\‘u‘(‘n.’m' L 1y

f'rcqm ncy

the following frequency distribution, representing t},. S

36

la Class

i Bosedwies Midpoint. ™™™ Frequency

2-6 —
———————————————

7.1 0.24

12- 16

17- 21 0.12
S ——————————————————————————————————————————————————

22- 2 8

Total et h 50
Then:

ntion tablk

mod for the above frequency distribution

Relative frequency = j‘f.’quency of class

Total of frequences frequency of class = Re lative

fl‘f‘(/l/( ney x fotal ol

\_\u\\

ass
boundarles

M
11.5 — 16.5
\h\l%“\

\

215

Class

F"qUency

Relative
fr €quency

———

'_Ascending

cumulative
frequency
_(A.C.F)
b



n 50
$h g N

G I e ) SUB 5 S, B A e i 1

median class is 11.5-16.5

X =l B :" 2)"
B Median : =L + —;( /) *C

1S5 1 il Al il 2D

de class is 11.5-16.5

o d,
=1L
: +d,+d2 c

| 6
i#L5+6+ 12

*5=13.17

¢ a

d devnation (S)

(x— - x)*

96.04

ti'! i—i)z

576.24

23.04

276.48

0.04

0.72

27.04

162.24

104.04

832.32

1847.55

= \/37.7 ~ 6.14




14. The points scored by a team in a series of matches are as follows:
17, 2, 7, 27, 15, 5, 14, 8, 10, 24, 48, 10, 8, 7, 18, 28

Then:

a. Calculate the mean and standard deviation of the given data.

b. Calculate the standard score of the value (7) in the given data.

¢. Calculate the ‘coeﬁdent of variation for the given data.

d. Calculate Q,.Q,andQ,
solution:
a.

Mean:
e )

l",l'+2+7+27+15+5+14+8+10+24+48+10+8+7+18+28 R
W 16

248 _
16

15.5

Variance:

- .Zﬂz.-i)’
n~-1

(17-15.5) +(2-155) +(7-155) +(27-15.5) +(15-15.5) +..+ (28-15.5)
i 15

2038

15

Standard deviation § = \’%’E = 11.66

PUS 28 UL paa S 131 il Bl J gn Jae (S

gee—_——t




i

| a (2, -7) (z,- E)’
o TN T
ﬁ-m 2-155=-135 182 25
. 1-155°2s 72.25
= | 27-155-115 132.25
js; _ 15-155=05 0.25
g | 5-155=-105 110.25
B | 14-155=-15 2.25
] 8-155=-75 56.25
Bl 10~-155=55 30.25
24-155=85 72.25
48 - 15.5=325 1056.25
10-15.5=-55 30.25
8-155=-7.5 56.25
7-155=-85 72.25
18-15.5=25 6.25
1 28-15.5=125 156.25
' 16
i(x ~z) =0 3 e~ 7) =208







azs X of a school:
92 95 40 P = - <ﬁ;;;‘
- 70 AR -
50 56 80 70 - = —
70 72 70 3 3 = =
50 56 60 70 P - -

m' %“ P“

D.v D'md D‘

Q" Q‘"ﬂ Q‘
20 36 36 5%
= 40 40 40
1 . 40 40 50
-+ 50 50 50 56
56 60 60 €0
60 60 60 €0 =
2 4 70 70
' e L 88 92
. 3 92 92 95

)+(2)(72)+(2)(80)+(4)(88)+(S)(92)+95 .

3(36)+(7)(40)+(5)(50)+(3)(56)+ () (60)+ (7T
= 50







_1(50+1)

P NS

‘f, : Xy2 + QMS)(Xn = X12) = 40 + 0.8(40 - 40) = 40
2(50 + 1)

Rog, 0= 3 2= ass

,__,,,;tl's, + (0.5)(X36 — X,5) = 60 + 0.5(60 — 60) = 60

T
®

%
B

¥ &)
» {

DS=PSD=Q2=60

N 3(50 + 1)
TN Q3 = 2 = 38.25

{3qe AT

) '.'. @=Xm + (0.25)(X39 — X3g) = 72 + 0.25(80 — 72) = 74

or a small unit of a factory where there are 5 employees: a supervisor

! k. ers. The laborers draw a salary of $ 5.000 per month each while the

-; s $ 15,000 per month. Calculate the mean, median and mode of the
>

5000, 5000, 5000, 5000, 15000
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A4

0) = 60

A’ A=W &y )“
i

s '

) = 60 +05(60 — 6

=

-

Ds = Py, = Q, = 60

o 3(50 + 1)
3 4
3 = Xag + (0.25) (X3¢ — X35) = 72 + 0.25(80 — 72) = 74

= 38.25

16. Consider a small unit of a factory where there are 5 employees: a supervisor
and four laborers. The laborers draw a salary of $ 5,000 per month each while the

supervisor gets $ 15,000 per month. Calculate the mean, median and mode of the

salaries of this unit of the factory.

Solution:
The salaries are 5000, 5000, 5000, 5000, 15000

Mean

5000 + 5000 + 5000 + 5000 + 15000 5 25_099 — 7000
5 D

T=

=z, = 5000

Mode 2 = H000




: 1 *r chop 18 o1 1 R
17. The daily sale of sugar (kg) in a certain grocery shop 1s given

Monday Tuesday Wednesday Thursday Friday
12 80 705 140, 5

75 120

a. Calculate the average daily sale.
b. Calculate the variance and the standard deviation of the above ate

¢. Determine the coefficient of variation.
Solution:
LXi  75+120+124504+70.5+140.5 _ 4GB 78

a. average = x = == - "

(s )2
b. variance = §2 = 2&i=9? _
n-1
(75-78)2+(120-78)2+(12-78)2+(so-78)2+(70.5-78)'~’+(140.5-78)2 10875.5
5 =—— = 21758

standard deviation = § — \/5; =vV2175.1 = 46.64

C. coefficient of variation = cy = S 46.64 r
0 Cv—ix 1009 = 2264 . 100% = 59.8%

78

18. Let the followiu $
‘ g ddta be marks ol taime '
b Jlalned (out of 100) by 10 students ‘

Then: 9, 48, 62, 65

a. Calculate Q,Q,,andQ
: . $ °
b. Calculate the IQR.




g =t
1 4 4

Q, =z, +0.75(z, - z,)
+0.75(48 - 45)

=45

— 45+ 2.25 = 47.25

45,45,48,62,63,65,67, 75, 76,84

b.
]QR = Q3 = Ql
=75.25 —47.25 = 28




8 Cdii ing data
19. Consider the following
| 40. 40, 40, 60, 66, 66, 70, 70, 76, 76, 7b, 80,

Then:
a. Cdoulﬂte Ql’ Q2 &nd Qs o2,
b. Calculate the IQR

the given data extreme values”

¢. Have
plot for the given data.

d. Construct the box

Solution:
a.
e Jall lag AL 5 LaeLal A5 ye UL o) Baa
e ldery), .

Q, = X, + (0.25)(Xs — X,) = 60 + 0.25(65 — 60) = 61.25

216 + 1
47 == 4 )=8'S

Q; = X + (05)(X, — X
)Xo — Xg) = 70 + .
OR 0.5(75-70) = 725

0, =% 70+75

,.x= 2 = 72-5

e

xt s
Sy 2 - ’_
':\’;q‘)((.v-' byt = g A
4 '1‘ \_”){’ b g'\ . -
) et ‘:\L\t 24 ‘[1} ‘) i -
3 = ————= Ny
j ) T

1 % -
— )
AT s.gr

S ﬁ;’ -



A
N

L
| ot the dispersion we use

_, = 83.75 — 6125 =225

LF = 0, — 15(Q: ~ Q)

LF = 61.25 — 1.5(83.75 — 61.25) = 27.5

HF = Q3 +15(Qs — Q1)
HF = 83.75 + 1.5(83.75 — 6125)'= 1175

alue is 150

The extreme V
e :
==
— 7 60 70
Q1=61.25

20. Consider the following data:
40, 45, 55, 65,7 ,7 » T9; 75, 78, 83

4 dispersion for the
Then use the suitable measure to calculate the average an persior

given
Solution:

°1‘the average we use the mode and it 18 75



-----

S‘m dak Weslculsbe the average and dispersion fe L

L 45
| _ neasure to
. L
S y
1(10+1) _ e s
QL1=7 4 . i
. 0= % H 075X~ %) =20 + & Erepateie
_3(10+1) _g95
Q3 = 4 ' 41 ]
Qs = Xs + (025)(Xy = Xg) = 73+ 025(75 = 73) = 73:5 gl
43
a4
LF = Q, = 1.5(Q; — Q,) 438
LF =35 - 15(735 - 35) = —22.75 e
| 4
HF =0; +15(0, - ¢,) G =
HF =735 4+ 1.5(73.5 - 35) = 131.25
Extreme value is 137 =80
‘For dispersion
=45+
- L
Uiy, |
.‘Q

'? :"‘* \Q
4 'n 'L&

=(735 =35) =385

—ade N



e i e i ~ = - , _

47

———

Prepare a box-

14 42 48

h3 bl 48 46

b2 50 bd 47
50 49 b2

plot and then comment the skewn

ess of these data.

i

Solution:
2] 45 8] 50 52
| 46| 48| 51 53
b as| 48| Sl 53 -
| 47 49 52 54 9
a | 47 50 52 56

=25+1 =26 _65
4 4

h
Ql = 236 + 05(337 — ZE6)
=45+ 0.5(46 - 45)

=45+0.5=455




Q,=1,+05 (zm - z,,)
=52+ 0.5(52 - 52)

=52+ 0.5(0)=52 °

LF=Q -15(Q-Q)=455- 1.5(52 - 45.5) = 45.5  9.75 = 35.75
HF = Q, +15(Q, - Q) =52+15(52-45.5) =52+ 9.75 = 61.75

Left skewed

23. Create a dot plot for the following data cet

W
1 3 9 = =
2 1 ‘.—2 : -
0 1 3 ; :

Solution:




mean age of six persons is 49 years. Tlm -

% 4 ) -
alt ,'3:',1!‘5'_*;]' ) ﬁ

i i %};‘4-4, 51, and 45 years respectively. Find the age of 1 i

: 'ﬁf»a 11 no
pe the age of the sixth person

w ]

55+39+44+51+4)+a
§=— G

_BAA L 934 4 o = 49(6) > a =294 234 = 60

0
OR
1
s
pr -_12 Il
gL 5 Y 7. =N 3
n =

H+39+44+51+45+a = 6(49)

BM4a =294 — a = 294 — 234 = 60

.....

mThO'fonowing data give the m
46, b1, 48, 62, b4, b6, bS.
ard deviation of

4 Qalculate the mean, median, and stand -
d construct the BO%2

b. Calculate the five numbers gummary an

= 2x g
n 4 58+6 g ~

10

'

46+48+51+54+56

= 58.1



/J.W),z =

f X

I h

Q@ =2,+0.75(z, - z,)
=48+0.75(51 - 48)

Z+0.25 ;
‘ %‘“{FJ }a )(rm;#zzg) '62*0‘25()71“62)




| ﬁ,'ﬁe following observations have been arranged in ascending order

25‘(’ ‘!4

50,32, 48, 50, X, X + 2, 72, 78, 84, 95

Now, if the median of the data is 63, then:

5 Calculate the value of X.

bersafe {xs = 46, Ql = 50. 25 Qz = 57 Q3 — 64 25 o

b, Calculate the mean, and standard deviation of this data.

¢, Find the five qumbers summary and construct the box plot of this data

Solution

a

. . )
:!:5+:1:6 T+ T+ 4

2 2

B10=1%6 — 2z = 124 — 1 = 62
b.

— =063




Q =1, +0.75(z, - z,)

= 32+0.75(48 - 32)

=32+12=44
3(10+1
q = ( )=33=8‘25
3 4 4

Qa =1's+0°25(39-18) =78+0.25(84‘78

=78+ 0.25(6) =78+1.5=795

The five numbers

z, =29.2, =95,Q, =44,Q, = 63 and Q=795

LF = Q-15(Q; Q‘) 44 - 15(795 44

HF =Q,+15(Q,- Q)=

-j,\‘. e —




- the following two data sets.
ﬂ Data cet I: 12, 25, 37, 8 41

Data cet 11: 10 32 44 15, 48

Notice that
Mdmg value of the firet data cet. Then-

petween the two means.

each value of the cecond data set iz obta; T

=t
dd

/,‘

5, Calculate the mean for each of these two data sets. Comment on the reiaing

b, Calculate the standard deviation for each of these two data sets. Comment
b on the

relationship between the two standard deviations.

¢ Calculate the standard score of the value (37) in data set I.

them.
Solution:
2

' X, +41
S _ 124253758 F IS

mean of set | = |

n
x, 19+32+44+15+448 . o

mean of set I] = 5

n

mean of set 11 =7 +mean of set I

Standard deviation o f set ]

i Calculate the coefficient of variation for each of these two data sets, then compa

ﬂcf-'

)2.|.(8 246) “"4

< [12-24.6)2 + (25 — 24.6)2 + (37 — 246
\ 5—1

nASMy —

1\

-



Fanuu [u‘é:_‘“';_;, -:‘*. : : i
[a9- 316 + (323160 ¥ ( — —3
 |[— —

- ‘,\J
=v214.

standard deviation of set | = standard deviation of set I]

Yo% 37-246

v g = (0.84699
S 14.64
S ‘
| = - Op = X 100% = 59.59
| CV(of set I) fXIOO/o 246 0 % |
|
S : "
CV(of set 1) =~ x 100% = —=— x 100% = 46.3% j
8 ] § =4
CV(of set II) < CV(of set I) \i
The variation of Data in set I1 is more than the variation of data in set | !f 3 \/i
28. Consider the following two data sets. *’
Data set I: 4, 8, 15, 9,11 '|] _ |65
Data set 11: 12, 24, 45, 27, 33 = ¢

Not:
otice that each valye of the second data set ig obt
corresponding value of the iyt data set by 3

a. Calculate the mean for each of these two ( t
e

relationship betwee
N the twq
b. gt

ained by multiplying the

a sets. Comment on the




| 1: :i . of the Data set |

5

The mean of the Data set 11
12+24+45+27 + 33 N 141

e 5

= 28.2

L

e mean of set IT is equal the mean of set I multiplying by 3

b
mhestandard deviation of the Data set I

Yz -7)

$= | - _1
-J(4_9,4)"' +(8-9. 1)" +(15 - 9..-.1:)"' +(9- 9.4)2 + (11-9.4[
= ) 1

= ?: 16.3 = 4.037

mv-siandard deviation of the Data set Il




