Exercise No. 3 36 Measure of Location or Cenlral Tendency
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Exercise No. 3 a7

Measure of Location or Central Tendency
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Exercise No. 3 38  Measure of Location or Central Tendency

r—_—
—
O oo
n 1
-:3.9:-
Roll No. History Statistics Feonomics
| 41 46 3
2 33 31 =i
3 18 19 41
4 34 S 46
5 30 38 39
Total 178 223 228
e X |78
X (History)=——=——= 35,
1" 3
o IR S e
X (Stanstics) =—— = - 446
1
= X R
X (Economics) = =—= =45.0
n 5
Highest knowledge in Economics
-:3.10:-
(1) X D
2000 =330
2100 250 Here P:'M. =2350
Z = i B
2200 =150 NPy
2300 -50) n
Fip N - 2350 = = 2350 +0
2500 150 8
2600 250 =73
2700 350
- i
(i) X D
161) 3 Here assumed mcan — 162
- b
180 |8 XopMm . =P
168 fi i
172 10 3
=62 +— =162 + 2.17
150 12 L
55 -7 = 16417
- 13




Exercisa No. 3 33 Measure of Location or Central Tendency

1 — —— - T — e — —
{iif) Here the deviation Irom X = 300 of 10 values are given as:
D X=D+PM.| °
-14a0 il
143 187 By Short Cut Method
T 229 X = pma =P
55 245 "
- E
43 s =300 + 2= 2300 + 325 - 3325
(] 3(H) L]
3 3ns By Dircet Method
2 L Xae )
25 325 e :’__31 _ 35 3375
5 375 n 10
034 954
L 325 3325
(iv) Deviation of 10 values form X = 20 are 2iven
n X=h+prM
-5 5+20=15
-8 -8+ 20 =12
1 =I1+20= 9 B\‘ Dirvect Method
5 S+20=15 Xx-=X 180 o
-4 4+20=16 n 10
2 =2k =18
F+ 20 = 21)
5 3H2M=75
fl 0+20 =20
10 10+ 20 =3
-—— 180
(w] Here PM.=10;XD-70andn—=8
Henge
>n Tl 1
A=PM. + == _ 110 +— =110 + 875 = 118,75
n b
{vi) Mean of 10 Values
e 30 2X

=—"—"=10=
n 1o

Sum of 10 Values — 100

- H] — l h = ”J Hd ”l — “:Hj

Mean of 11 Values = —LHK =10

sum ol 1 Values= 10x [1 =110
= e “




Exercise No. 3 40 Measuie of Location or Central Tendency

T —— N, e e —
Hence
Fleventh Value is: Sum of 11 Value — Sum of 10/ Values
= |10 —=100 = i

(vit)  Awverage Fine = x = Rs. 65
MNo ol Studemts =n — 8
Sum of the Fine of 8 Students = Zx=nx=8x65 = Rs. 5320
Sum of 7 Studerit’s Fine = 30 + 80+ 39+ 100 + 27 + 80 + 64
= Rs, 420
Fine paid by 8" Student — Rs. 520 — Rs. 420 = Rs. 100

(viii) Here x =15, 1=20
B ;
2 S T
n 20.

¥ X = Sumof 20 Value =15 x 20 =300

Again : =20, n=21
EX=S5Smol2] Value=20x21 =420
Henee Added Value —420 - 300 = 120

-:3.11:-

X

5 17 51 iy
¥ [ 6 7 i3
9 19 81 52
16 28 G0 42
13 i3 100 44
I 25 a9 33
1) 24 T8 37
b 21 76 40

s
g2 - TR s
n 32

Arranged values are as:
5. T 809 10,1k, 3, 16; 16, 17, 18, 21, 24, 25, 28, 33, 33. 37. 40, 42.47. 5 1.
32,063,066, A1, 76 T8 81, 90, 89, 100
Here n = 32 (Even No.)
n+

| . s ;
Med = ;1'r'hc value of%li} item + The value of
=
e L E— 2 e — 1

th item]

o




Exercise No. 3 41 Measure of Location or Cantral Tendency

| - 32 32+2

Med - S The vilue of - thitem | The value of —— thiem]
i : : : .

Med = _'_|'[']|1.: value of 16th item + The value of | 7th item |
|

ME:I—:;{EJ i 33j=31

. Ty~ e ; Fx=+1.. .
0, = The value of _i thitem = he value nf‘—’— th item

- The value of 8.25h item
= Ihe value of 8th item + 0.25 [9the item - 8th item|
=16 +0.25]16-186]= 16+ 0250)= 16+ 0= 16

I+ 1) 32+

(), = The value ﬁi'u—‘i-—th item = The value of’ th item

= The value of 24.75th item.

= The valuc of 24th item + 0.75 [25th item - 24th item|

= 63 1 0.75 166 - 63] =63 +0.75(3) =63 +2.25 =6(525
Hn+1) Y321y

2, = The value of —Ih—- th item = The value of th item
=Tthe walue of 29, 7th item.
= The value 29th item +0.7 [30th jtem -20th| item|
=81 +0.7[90-81] - 81 + 0.7(9) - &1 1 6.3 — 873
55 | ; - 551324 :
Py = The value of E{Il—:}{: llh nem = The value of = (d2 ] th item

14}
= The value of 18.15th item
= The value of 18th item + 0.15 [19th item - 18th item]
=37+ 0.05[40-37) =37 + 0,15(3) =37 + 0.45 - 1745
Hence Mean = 40.25, Median= 33

U| I8, Qz =h525.Th= B7.3. Pss = 3745

-3.12:-
No of _ |

Classes Studcnts X fx | }] 1

U-10 4 5 bl -20 -80
1020 8 13 120 =10 80
20— 30 16 25 400 0 {
30 —40 7 15 245 10 70
4030 fr.. 5 13 225 20 100

B | 40 —_ 101G - 10

By Direct Method
i L L[S

T W

h — =




Exarcise No. 3 42 Measure of Location or Central Tendency

— —— —— =
By Short Cut Method
Xt e 20 o5 10 o0 L hios 250
>r 40
. -:3.13:- - = o
Age (years) No ol Cows X fx
| =4 3 25 5
5-8 | 7 | 6.5 | 45.5
9—12 |0 [0.5 10540
I3 —1aA 8 14.5 1160
__17=20 2 185 37.0
el 30 s J11.0
= = ¥ 3 \
X=T—=—-1037
>t 0
-:3.14:-
Marks No of Stad ents X s
s 8 : 4 32
5-7 12 (i T2
=9 20 : 8 160
| - 8=1 9 I 10 )
1l =13 1 12 {2
== 50 .
= 21X .. 13
S 50
-:3.15:-
-1 f X
1-6 7 3 21
G- 1) 10 8 a0
Hi-13 & 13 208
[ 6-200 32 I8 376
21-25 24 23 552
26-340) 15 28 504
31-35 10 33 330
-4 5 3% 160
R | 43 43
cemee 123 —_ 2504




Exercise No. 3 43 Measure of Location or Central Tendency

D D U U
-2{) -144) -4 -28
-15 -150 -3 -30
-0 -160 -2 -32
5 -160 | -32
0 0 0 0
5 90 : 18
10 100 2 20
I5 75 3 15
20 20 4 4
—— -325 ——— -65
X =&k _ 2904 =2036
3f 123
X=PM ?:j (indirect Method)
X=23+ ';:;5 =23-264=2036

X=P.M }é—? x h (Step Deviation)

X=23+22 x5.234 35 _ 5 36
123 123
-:3.16:-

Scores ¥ oA X

10-24 10 17

2539 14 32

40-54 23 47

55-69 29 62

70-84 26 o

85-99 6 92
100-114 13 107
115129 7 122
130- 144 ! 137
145-159 4 152

et 143 —

h



Exarcise No. 3

44  Measure of Location or Central Tendency
e ——————— e S —
D U 18] X
-60 -4 -40 | 70
-45 3 42 448
=30 =) -4 1081
-15 =1 -29 1789
0 0 0 2002
15 | 16 1472
30 2 26 139]
43 3 21 R54
Gl 4 4 137
75 5 20 608
—— - .70 9961
X = Z—h { Direct Method) = % = 6066, OR
2E 143
X - PM + quu x h (Step Deviation) = 77 + e x 15
xf 143
X =77 29 _ 97 734 =69.66
143
-:3.17:-
Seores F X
-3 4 P
510 B 5
10-15 10 | B
15-20) |6 |
20.25 12 22.5
25.340 8 275
30.35 4 325
ST &l A
X 13 U ~
18] -15 -3 =12
45 -0 -2 -12
125 -5 -1 =10
280 0 ] 0
70 3 1 12
220 10 s 1A
134 13 3 2
1080 == e 6




Exercise No. 3 45 MpﬂumafLmﬁmorCmmrmr_
= ik 1080

X= ﬁ [Dll'f.'-‘ct MEth}__d?-ls
X=PM+ U x h (Step Diviation)
PN 5
X =755 x5=l?,5+E=IT.5+ﬂ.5=IE
60 60
-:3.18:-
C-! f X (5.4
0-5 5 25 12.5
5-15 15 10.0 150.0
15.40 33 275 907.5
40.90 65 65.0 4225.0
90-100 76 95, 7220.0
100-130 69 115.0 7935.0
130-150 49 140.0 6861.0
150-200 35 175.0 6125.0
s 347 i~ 33435
AM=T -2 385
¥ 347
‘:3.19:-

{a) Arranged items are given below.
21, 35, 46, 49, 50, 54, 57, 58, 59, 63, 64, 67, 63 70,71, 72, 73, 76,
77, 80, 84, 84, 89, 93, 98
Number of values = 25 (Odd No. )

Med = The value ul'[ ; ]th item = The value GF[—"?—IJ th item

Med = The value of 13th item = 68
(h) (1) E__E_K 3+5+2+ﬁ+5+?+5+"-&3+ﬁ 51

=—=5]

n 10 10
Arrenged values are
oif Eiﬁﬁﬁ‘in—lﬂ{EVenNuj

2.3, 5,
Med = 2 [The value of —E-th item* The value of =

e th item:'

=

[
Med = E{The value of ZEI th item + The value of ——E—Zth ttemj

E



Exercise No. 3 46  Measure of Location or Central Tendency

hed = ,L The value of Sth item + The value of 6th item
|
Med=— 5+5 =5
2
- - 2
() g EX_S516+4871503+489 1995 00,

1 4
Arranged value are
48.7. 489 503.51.6. n=4 (Even No\)

I.
Med ,-_11 [ The value of %lh item + The value of n.}_}'_" th item]

=

Med aEl [ The value of %m item + The value of i th item]

]

Med = — [The value of 2th item + The value of 3rd item]

992

Med = [489 +5031]=—==496

Tl | == td | =

-:3.20:-
{i) 19, 22, 18, 20, 49, 52, 50, 48, 41
Arrange the values in ascending and descending order
18, 19,20,22 41,48 49 50 52
Heren =9

Q; = The value cfl

»’
:Thﬂvalueuf{ i IJthimm

= The valwe of (2.5)th tem
= The value of 2nd tem + 0.5(3rd item — 2Znd item)
=19 + 0.5(20 - 19) =19 + 0.5(1) =19 + 0.5=19.5

Q. T‘m' vahe of 1( Jrh tem

N
= The value of 3[—:—Jth item
= The value of 3(2.5)th item
= The value of 7.5th nem
= The value of 7th tem <+ 0.5(8th tem — Tth item)




Exercise No. 3 47  Measure of Location or Cantral Tendency

=49+ 0.5(50 - 49) = 49+ 0.5(1) = 49+ 0.5 = 49.5

D, = The value of 6 [“l—;l]th item

f N
The value of al%Jm ftem

The value of 6(1)th ftem
= The value of 6th item = 48

q M
P =Thcvalueof42!n+|Jmite-m
100

N
= The value of 42 I(EJ{h fem
1100

= The valie of 42 (0.1)th tem

= The value of 4.2th #tem .

= The value of 4th gem + 0.2(5th tem — 4th item)
=224+02(41-22)=22+02(19) =22+3.8=25%

(ii) 48, 28, 92, 22, 69, 37, 69, 92, 88, 82
Arrange the values in ascending and descending order
22,28,37, 48, 69, 69, 82, 88,92, 92
Heren = 10

Q1=Thevahﬂnf'[“:1

}rh tem

=Thcvaknuf{1ﬂ4+]

]th ftem
= The value of (2.75)th item
= The value of 2nd ftem + 0.75(3rd tem - 2Znd tem)

=28+ 07537 -2B)=2R+0.75(9) =2+ 6.75=34.75

Q; = The value of 3 [n: :

]th ftem

= The vale of 3'[%}&1 ttem

= The value of 3{2.75)th tem

= The value of 8.25th item

= The value of Bth tem + 0.25(%h item — 8th item)
=88+ 0.25(92 -88)=RB + 0.25(4) =8B +1=89




Exercise No. 3 48 Measure of Location or Central Tendency
e R S

(iii)

Qg = The value of ﬁi(nt—;ljth tem

\

Q4 = The value of ﬁ[l[:{;l

Jth tem
= The value of 6.6th item

= The value of 6th tem + 0.6(7th tem —6th item)
=69 +0.6(82 - 69) =69 +06(13) =694+ 7.8=76.8

Py; = The value of 42 (E,tﬂ,h item
100

=The value'of 42 (m—ﬂ]th ftem
104

A

= The value of 4.62th ttem
= The value of 4th item + 0.62(5th item — 4th tem)
=48 + 0.62(69 —48) =48 +0.62(21) =48 + 13.02 =61.00

60, 45, 43, 52, 49, 50, 38, 30, 44, 55

Arrange the values in ascending and descending order
30. 38, 43, 44, 45, 49, 50, 52, 55, 60

Heren = 10

Q, = The value of ("T”Jm item

= The value m‘"[ tﬂ;— : ]th item

= The vale of [-lzi ]th gtem = The value of 2.75th tem
= The value of 2nd item + 0.75(3rd item — 2nd item)
=3840.75(42 -38) =38 +0.75(5) =38+3.75=41.75

Q, = The value of 3(5?:1}“1 tem

L

‘The vekie of 3[ "]4* ’Jm e

The value of 8.25th #em
The value of 8th tem + 0.25(9th #tem — th item)
=5240.25(55 -52)=52+0.25(3) =52 «+ 0.75=52.75

D ——— .,



Exarcise No. 3 49 Measure of Location or Central Tendancy
#

Qg = The vale of ﬁ["lgl]th item

%,

10+, .
), =The value of 6 leh item
= The value of 6.6th item |
= The value of 6th tem + 0.6{Tth tem — 6th tem)
=49+ 0,6(50 -49) =49+ 0.6(1) =49+ 0.6=49.6
Py; = The value of 42 (ﬂ_‘rl Jt’!t item
160
= Thie vakiie of 42 [M |
100 )

= The vale of 4.62th ftem
= The value of 4th tem + 0.62(5th tem —4th ftem)
=4-‘:‘- L 0.62(45 —4M)=4 +062(1) =44 +0.62 =44 .62

-:3.21:-
Size of Item F C-f
4 i 2
5 5 i
f: 8 [5
T g 24
B 12 36
9 14 50
10 14 64
il I5 79
12 11 on
13 13 [ 03
14 g 112
15 7 |19
16 A 123
17 3 126
- 126 A=
{a+1Y . i 26417 .
Med = The value of [ ]th item = The value ul’[ midey= ]th item

Med = The value of 63.5th item =10

e e — e —— W LT e T 0




Exercise No. 3 30  Measure of Location or Central Tendency

T e e e

-:3.22:-
No. of Leaves No. of Branches C-r
V. 10 |0
3 70 80
4 110 190
5 300 490
(i 320 810
T 120 930
B 3 933
9 20 933
10 8 Q61
11 7 G968
12 3 973
—_— 973 s
Med = The value uf[-nzi]th item = The value uf'( i )Eh item
Med = The value of 487th item =5
-:3.23:-
_No. of Heads  § X C-f
0 I 0 |
1 9 9 10
2 26 52 36
3 59 177 95
4 72 268 167
5 52 260 219
&) 249 174 248
7 ) 49 255
3 | h 256
=iy 256 1017 —
K== 1007 _som
f 256

n+1
.

Med = The value n’r‘[ ]th item = The value :wi‘(zj% ]th item

Med = The value of 128.5th item =4
256+ 1

Q; = The value of [ ﬂdil ]th item = The value of [ ]T.h item

h



Exarcise No. 3 51 Measure of Location or Central Tendency

e e e ——— ——— " —— = = — s )
(), = The value of 64.25th item

Hn+1)

(), = The value of ~— rHEL th item

%
;= The value of wm itemn = The value of 192,75th item =5
Hence
X=3973, Med =4, Q, =3, Q, =5
-:3.24:-
C~1 =
x i Humr}—ﬁﬂ:ﬂ--ﬁ—n=3ﬂ
3545 8 ] 7
45 — 55 12 20. , hin
55 - 65 20" 10 o L*?(E'CJ
6575 11 51 "
75 - &5 9 60=n 5= 30
Total 60 s L=55.F=20,C=20,h=10
Median =55+%[3ﬂ—2{]}=55 e =5545=60
-:3.25:-
Marks No of Students C-B C-F
10-19 3 95-19.5 3
20-129 7 195 -29.5 10
30 -39 20 29.5-395 30
40 —49 12 395495 42
50— 59 10 495-595 52
60 — 69 8 595 - 69.5 60 = n
Total (Tl -
Here n = 60; %?3'[!
Median =L + E(E—C}
fl2
§a3u.L=2tﬁ.5. f=30, C=10. h=10
Median = 29.5 +%[3u— 10)=29.5+ e 295410=39.5

R ———————————_—, ]



Exercise No. 3 52  Measure of Location or Central Tendency
ﬂ

-:3.26:-
Classes F C-B C—-F
10-14 ] B.5-145 10
15-19 15 145-19.5 25
20-24 25 19.5-24.5 50
25-29 18 24.5-295 68
30-34 12 29.5-345 80
35-39 10 J45-395 2 =n
RS a0 =ik )
[Here n=9{; -I}: 45
hh n

Median =1.+—_{—- L']
fl2

-

—g—.-di,l_.:llls. f=25 C=25 h=5

Median = 19.5 +~I-5§ms _25) =195+ 222 _19544=-735
-:3.27:-

Monthly Wages f C-r
50-55 6 6
§5-60 10 16
60-65 22 38
65-70 30 68
70-75 16 84
75-80 12 96
80-100 15 I

== 11 i

Here
n2=555.h=5L=65T=30,c=38

175

n >
Cl=065+—(555-38)=65+ —
) 30" J 5

Media = 1. 4 h[
f\2
=h5+2.92=6792




Exercise No. 3 53 Measure of Location or Central Tendency
R e B ™|

-13.28:-
Groups F C-F
0-—8 3 3
B—16 i 20
l6—24 18 3R
24 —32 23 6l
32—40 6 6
40— 48 4 T0=n
- 70
Median = L+£[ﬂ - C]
FL2
70

- |

=35L=16, f =18 C=20, h=8§

-
F

3
 SxdS m+'—l*—£= 1646.67=2267

Medlan—]6+—[35 20)=1
| b

=3 Ty [l
& f[-r. C]

LTS L= F=17. C=0 k-8

-

Bxifd g, %—3 +6.82=14.82

Q, =s+%(1?.5-- 3)=8+

13t

y
“T=525.L-24, £=22, C=38 h=3

a8
Q; =24+ .._.{52,5_33_}-14+a—k~1-£—"41 ”—6:24-&5.2?=292?
22 22
h(?n
Dy =Lh+—=| ——_¢
i J
?_n_?:-c?ﬂ'

=49 L =24, =22 C=38 h=8

1 {6

8 Bl
D;=24+—(49-38)=24+——=24+4 =
7 23 ': ) 33 A 28

80n
% g e S

"0 r(im} C]

80n HUxTD :

e R =56,L=24, f =22 C=38 h=8§

e e e Ly




Exercise No. 3 54  Measure of Location or Central Tendency
Py, = 24 1-% £6—38 204, 050 z4_+%= 4+ 6.55 = 30.55
-:3.29:-

X r X C-B Gt
2.8 4 1.2 2.7-29 4
3.0 15 45.0 2.9.3.1 19
3.2 20 64.0 3.1-33 19
3.4 47 159.8 3335 86
3.6 63 2268 3.5:3.7 149
3.8 78 296.4 3.7:39 227
4.0 88 152.0 3.9-4.1 115
42 60 252.0 4.1-4.3 375
4.4 59 259.6 43-45 434
4.6 15 161.0 4547 469
48 10 48.0 4.7-4.9 479
5.0 8 40.0 4951 487
52 4 208 5.0-53 F 49
o 491 1936.6 e ——

X ZB_19366 o,
f 491
Modian 1. +E[E—CJ
fi2
Here h=02,n2=2455.1.=39 f=88 c=227
N
Med =39 + % (2455 — 227y = 39 . 22XI85
=30+ 0,042 = 3.942
hi{n
o I A e,
S f[4 ]
Here w4=12275.L.=35 =63, C=86h=02
Q, = 3.5+%.52-{|22_?5=sﬁ} =35+ 012=362
h{ 3n :
= et
9 r[ 4 J
Here 3n/4 = 368.25. L =4.1, f=60, C =315, h = 0.2

02

; 02
s =41+ —(36825-315) =41 + —{36825 - 315
Q, 0 ( } | + 60 { )

0.2 x 5325

Qy =4+ === =41+ 017 + 427

e e ———



Exercise No. 3 55  Measure of Location or Central Tendency

-:3.30:-

Wages in Rs. r C-B C-f
20 3 19.5-20.5 8
21 10 20.5-21.5 18
22 I 21.5-22.5 29
23 16" 22.5-23.5 45c
24 20f« | 235245 65
25 7583 24.5-25.5 %)
26 5 25.5-26.5 105
27 9 26.5-27.5 114

6 27.5-28.5 1200
— 120 mnmm= o

Median=1. E(’E—C]
FLZ

Here h=1, gam L=235, =20, C =45
Med =25.5+ - (60-45)=235+ 18 2354175-2425
20 20
Win .
0| = L‘l’ F[E—L)

Here :':-=3o. L=225 f=16.C=29, h=1

Q, =22.5+ TIE (30-29)=22.5+ i =22.5+ 00625 = 22.56

h{ 3n
s d IV
e r[ a ]
In
Here T =90, L=24.5, f=25, €C=95. h=1

Q, :14.5+l,{uu-f;5}:14.5*3-5_-a24,5+| =255
25 25

Maode = L+ f"' _t'_ xh
{fm _1I}+':llm = r_!}
Here f, =25 1, =20, f, =15 L=24.5 h=1
e -
25-20 1= J4L5 5
(25— + (2515 5+ 10

Mode ——‘245+

=245+ 753; =245+0.33=24.83
e e e — ———— e —



Exarcise No. 3 56 Measure of Location or Central Tendency
i et e |

-:3.31:-

Marks F C-f
0-10 3 3
10-20 9 2
20-30 15 27
30-40 30 57
40-50 L 75
S0-60 5 80

80

Median = L+%(2—L‘J

e

Here h=10, —=40, L=30, f=30, C=27

3

Med =30 + L5 (4&—2?}=BH+E=3{]+433=3433
30 30

-:3.32:-

Monthly Rent | C-f
20-40 f 6
40-60 9 15
60-80 11 26
80-100 14 40
100-120 20 &0
120-140 15 75
[40-160 10 85
1 60-180 B 93
| 80-200 7 100

100
Median =54 E[ﬂ—c
fl2

- 4

Here h =20, g-su, L=100, f=20, C=40

-

=
M¢d=lﬂﬂ+£ (50-40)=100+10=110

h{n
Q| —|+?["4——C]

Here §=25, L=60, f=11, C=15, h=20
20x 10

-
Q,=60+'1'—? (25-15)=60 + =60+ [818=T818

11
e e — e ——



Exercigse No. 3 57 Measure of Location or Central Tepdency

h{3n
T o ] oL
< +r{4 J

'—-1':.?:?5t L=120, =15 C=60, k=20

20x 15

2
Q3=12n+1—?(75-&n}=|2n+ =120+ 20 = 140
5

Dy = L+E(H—CJ
fi 10

T—E_?u, L=120, f=15, C=60, h=20

Dy= 1:1!}+—f-g— (70-60)= T"'E.I+2cl SL4S 120+1313=133.33
-:3.33:-
Batsman A: The mode of the 10 values is 27, The value 27 is the
most repeated. Hence mode = 27
Bastman B: The most repeated value is 3.
Muaode is 5.
Bastman C: The 36 is the repeated value. Mode =36
-:3.34:-
Bowler A: The most repeated value is 4. Hence mode = 4
Bowler B: The value 2 is most frequent value. Mode = 2.
Bowler C: There are two modes, | and 3, since each of the two
values occurs thrice,
-:3.35:-
TR e i, e D T
2 5§ [ [ l 5 1 32 |
. 2
b H - 3_"' =2
n 16

Arranged values are
000, 11 100,1,2,2,3,3,3, 44,5
n=16(Even No.)

|
Med = — {I'he value of 2 th item + The value of

- il

n+2

th itum:|

Fad

Med = _'i[Thu value of l—_?th item + The value of L—Eth item]
Med = = The value of 8th item + The value of 9th item

1 1 -
Med -*i- I+2 =15=1, as | i5 the most repeated value.



Exercise No. 3 58 Measure of Location or Central Tendency
“

@l e 3" 39 ez T 0 T
W% 7 M, 1G5 7 24 |1e0
R:E.Ez.EEm
n I6

Arranged values are
0,2,3,456,7,7,7.8,10, 10, 19, 21, 24, 27
n= 16 (Even No.)

| Ry | e
Med = ;[Thc value of Eth item + The value of --—2— th 1l|.:rn:|

Med = %[T‘hﬂ value uflz—ﬁth item + The value ni"l?s—th ilcm:|

Med -% The value of &th item + The value of 9th item

Med-% T+T =7
Mode =7, as 7 is the most repeated value.

-:3.36:-
(a)
Classes F X fx C-f
10=20 10 =] 150 10
20-30 19 25 475 29
0 —40 31 33 1085 60
40 - 50 32 45 1440 92
50 -6l 25 35 1375 117
60— 70 16 63 1040 133=n
Total 133 e 5565 e
man=A.M.=£—fx=Ei =4].84211
¥f 133

Median = L+E[£—C]
Fi2

coic %=$:ﬁﬁ-i L=40. f=32, C=60, h=10
Median = 40 +22 (66,5 60y = 4p + 19565
32 5

Z““"% =404 2.03125 = 42.03125

Mode =3 med- 2 mean
=3(42.03125-2(41.8421 1 =126.09375-83.68427=42 40053=42 4|



Exercise No. 3 58 Meaasure of Location or Central Tendency

(b)

(i)

(i1)

Here

(b)

Arithmetic Mesn by Short Cut and Coding Method

Classes F X D U D fu
10—20 10 15 -20 4 —200 =20
20-130 19 25 =10 -1 =190 -9
30 =40 3l 35 0 0 0 0
40 =50 32 45 10 | 320 32
50 —60 25 55 20 2 5000 50
&0 —70 16 65 30 3 480 48
Total 133 910 | 91
By Short Cut Method
AM.=PM +—E D
xr
=35+T3]—2=35+ﬁ.342|| — 4184211 =41.84
By Coding Method
A.M.=F.M+Eﬁ[xh
¥r
=35+—g—1~xlﬂ:35 +m=35+ﬁ,&12“ =41.84211 =41.84
133 133
-:3.37:-
Equation y = 10 —4x
X y=10—4x
-3 10+ 12=22
-2 10+8=18
-1 10+4=14
0 10-0=10
| -4=6
2 10-8=2
3 N-12=-2
FoLIY_R+18414+10+6+2-2 0 _
n 7 / T
i:“z_x: —3=2—14+0+1+2+3 =E -0
n 7 7

y=10-4x=10-4(0)=10-0=10
Hence proved that y=10-4x

Median and Mode
For median arrange the values in asending and desending order.

e e e e



Exercise No. 3 60  Measure of Location or Central Tendency
—— == #
2.2.3,5/5.5,6,6,89

Here  n= 10 (even number)

Vi 1 Ry ! n+2 !
Med - ] ! ImwN::uf:thucm—* Thevalueof = thitem
| “ . J

0+2 |
Ihcwalmur[m]th item + Theva]ucul‘[l ; ]thitch
2) J

— —[Thevalueof Sthitem + Thevalueof Gthitem]

!.Jl-'— b =

—ih.ﬂ_%um—s

Mode is the most repeated number. 5 is the most repeated number.
S0 Mode=35

-:13.38:-
ial X D=x-60
R3 23 ¥ 4
2 | o AR 2
T (6 ot
.;; )2 X= 55.375
50 — 40
47 —13
55 =015
60 AT T
471 —

(h) Compute Median and Mode a
Groups F C-F
Oy — 200 10 1
200 =300 28 3
3040 — 400 35 73
160 =500 25 a9R
500 - 600 | 105

— : 105 et
|" "u
Median = l o
2
i 105

._.—_'-‘.‘W [.=300, f=35 C=38 h=100

-

Y] 100x14.5

Med = 3004 Hzﬁam 300+




Exercise No. 3 61 Measure of Location or Central Tendency

e e e e e o e —
Mode =L+ — _r"‘ jj —xh
“.m_tl}_'-“m_i:l.}
Here f, =35, fi =28, =25, h=100, .= 300
B e
Mode = 300+ 2 "H_ 4 5002 X180
(35-28)+(35-29) 7+10

—3““1"'?—['[}5{'__1{”] +41,18=341.18

-:3.39:-
(2) | Operators Income (x)
= i
; :; ArithmeticMean = }'Tx
C 18 177
=—'=FF |25
B 20 8
E 25
I 30
G 22
H 35
Total 177
{h) -
Marks F B C-F
10— 19 5- 9.5 19.5 5
20—29 20 19.5—-29.5 | 25
30-39 iz 205-395 6l
40 —-49 20 39.5-495 80
50 =59 15 49 5 - 595 Qs
60 -~ 6 9 59.5 —09.5 104 =n
—-es 104 R
Median = L | — (E J
£ 2
R 19050 L=295 f=35 C=2% B=t0
R
% 2
Med = 295+—[sﬂ 25)= 295 m..{..q_'“'

;
=295+ 210 _995.771 372
15

m



Exercise No. 3 62  Measure of Location or Central Tendency

-:3.40:-
(a)
Group 1 X Fx
0=35 4 2.5 10

5-10 6 7.5 45

10-=15 b 12.5 180

15-20 6 17.5 105

20—-25 4 22.5 a0

25 =130 i 27.5 55

o= Total 30 = 405
AM.= EE: iﬂ—ﬁ =1%5
3f 30
(b)
| Groups f c—A
30-40 3 3
40 —45 5 8
45-55" 8 16
55 -60 4 20
60— 70 5 25=m
Median = L+ ﬁ[ﬂ—c)
fi\2
%:2—:-.115,_ L=45 f=8 C=8 h=10
Med =45 +I—E{IE_5—B]_—- 45+ it =45+4—5
8 8 8
—45+5.625=50.625
-:3.41:-
{a)

Class Limits f Class Boundaries
30-39 13 295-13195
4.0-49 29 395-495
5.0-59 40 4.95-595
6.0—-69 in 595—-695
Fo—79 16 6.95-7.95
E._ﬂ — 8.9 4 7.95—§.95 l

Mode=L+ fn — «h

(F, —£,)+(F, —f2)
lere 1£,=40, f;=27, =30, h=1, L =495

= e s S ———




63  Measure of Location or Central Tendency

Exercisa No. 3
‘F
Mode = 4.95+ il 1) %1 =495+ 33
(40=27)+(40-30) 13+10
= 41‘?54E =495+057=5.52
23
(b)
X (Price) No of Shares (f) fx
20 120 2400
25 80 2000
- 200 4400
: Tfx 4400
A Priceof Share = —— = —— = Rs.22
\rernge r Ef 2{]{]
':3142:"
kMF&E
n
Ix = JO0+45+48+50+55+5T+55+59r65+T0HT5+55 =674
n =12
Hence AM. =22 =81 _s616
n 12
‘:314—3:'
(a)
Marks f X Ix
0-5 4 75 10
5-10 6 7.5 45
10-15 10 12.5 125
15-20 16 1.5 280
20-25 12 22.5 270
Total 48 == 730
AM == 130160y

(b) For median arrange the values in asending and desending order.
10,12, 13,13, 15,17, 18, 19
Here n=§ (even number)

frd

i e o el fn+2 :
Med = E I hevalueuf-_;thnem+ Thevalueol [ thitem

§-2

2

% The valmnt‘[%}[h item 4 'l‘hewaatucof( ]th itaml
)

e ——————— e —




Exercisa No. 3 64  Measure of Location or Central Tendency
e e

| ; :
Med = — [Thevatueof 4thitem+ Thevaluenl'itfnlcm]

b . 28
25[1.1"']3}: ?Zlﬂ-
Mode is the most repeated number, 13 is the most repeated number.
SoMode= 13
-:3.44:-
(a) When n =135, then x =20
Sum of 15 values = Ex =nx =[5 x 20 = 300
When n = 18, then x = 20
Sum of 18 values =Xx=nx = |8 x 20 = 360
Sum of three newly added values = 360 — 300 = 60
Sum of 3 values = 6{)
Ratio of three values is 3 -2 ¢ |
sumofratio=3+2+1=6
Hence

Ist Value =-§-x6ﬂ—3x 10=30
e
2nd Value = ;x{rﬂ]: 2x10=20

er‘u’aluc:%xﬁﬂrtx!l}—lﬂ

Hence three values are 30. 20, 10

(h) -
X f Class Boundaries C-f
3 200 2—-4 200
5 60 4—-4 200
7 E00 G—8 | 600
9 | 300 8= 110 2900
I Q00 [0—12 3800
13 700 12 -4 4500 |
15 S00 __]4—|ﬁ S000 =n |
S NG ﬂ-cJ
f 3
[}
; : _ﬁuu_ 25000 L=4 T =130 - 1800 o=
2 2900
Med= 8+ (2500 mm]— L -—-:—}- 8 o
1 30 1300 13

- B | 3BE=01385




Exercise No. 3 65  Measure of Location or Central Tendency

e —————————————— e ———— B ey
-:3.45:-

(a) -
Classes f C-B C-I |
10— 14 5 95-14.5 5
15—19 i2 4.5 =195 17
20—24 30 [9.5-245 47
25=28 23 245293 72
30 - 34 6 29.5-34.5 78=n

{b)

(a)

(b)

e —— e

Mn:dianthE(E_—CJ
FleT,

n

| -]

T8 2o {955, F=30 CL1¥ has

{2

i &
Med =195 4 > {39—i?]=|9.5+£:|95 ¢ 3675=23.17
30 6

v
AM==2
m
Yx = | #3404+ 243+ F24 30T L S =32, n = 16
T “»
Hence AM, = L L
n 16
-:3.46:-

For median, arrange the data in asending and desending order
04,05 1.6,1.9.19,19.2.1,25 28 3.1.3.1,3.1 32,35 3.7. 48,
4.8 51.52,66,6.7, 77,84
Here n =23 (odd number)
3
Med=T hevalueof{nTH)th item = The valumf[ = : I ]m iem
N

~
— Thevahu;ur[g][hitem = Thevalueof | 2thitem = 3.1

Most repeated value is mode. In the data two values that is 1.9 and
3.1 are most repeated. So Mode = 1.9, 3.1

Income (Rs.) No of Workers X fx

35-39 3 37 11l

40 - 44 11 42 | 442

45-49 2 47 1134

50 - 54 19 2 988

55— 59 4 | 57 228

60 — 64 | ' () ' 62 |
Total 60 . 2885 |




Exsrcise No. 3 66 Measure of Location or Central Tendency

_Zf_2885 _

AM=—_=_"—J4R08
TFf &0
-:3.47:-
Weights F
20 - 24 4
24 - 28 16
28 - 32 27
12-36 20
36 — 40 3
Mode = L + fm £,

.
(f —f1)+(F —12)
Here f,=27, fi=16, E=20. h=4, L=28

M =2 ey W G
(27 -16) +(27-20) 147 T
=28+2.44 =30.44
-:3.48:-
I Groups F C-B
50— 54 5 495-545
55-59 18 54.5-59.5
60 — 64 22 59.5 - 64.5
65—69 15 64.5—69.5
I 70~ 74 T 69.5 - 74.5
Here f,=22 fi=18, f,-15, h=5, [ - 595
Mode = L + — fm d xh
(Fg = F1 )+ (Fy —F2)
et W
e LR B s o
(22 - 18)+(22-15) 4+7
=59.541.18=61.32
we -:3.49:-
Height F C-B
20— 23 | 19.5-23.5
2427 9 23.5-275
2831 18 27.5-315
32-35 10 31.5-355
36— 39 2 35,5395

“
TS S eSS e~ ————=—21)




Exercise No. 3 : 67  Measure of Location or Central Tendency

Here ;=18 =9 =10, h=4, L=275

Mode = L+ T ®
(F, — 6 )+ {F, —13)
=27.5+ L TS D Ty SO
(18—9) + (18 - 10) 948 17
=2754+2.12=29.62
-:3.50:-
(X) ()
MNo. Of Persons No. OF Houses X C-f
| 26 26 26
2 113 226 139
3 120 a6l 259
4 95 IR0 334
5 1] 300 414
6 42 252 456
74 21 147 477
8 14 113 441
o 5 45 496
10 4 40 500
e 500 1888 ——
i:zﬁ:ﬁ=3.??ﬁu4
=t 500
Median = 3 as n/2 = 250 lies in 269 value of C-f.
Mode = 3 as 120 is the maximum frequency.
-:3.51:-
Height r X X C-B C-
6l-62 5 fl 305 59.5-62.5 3
63-65 18 64 1152 62.5-65.5 23
66-68 42 67 2814 65.5-68.5 63
69-71 27 70 1890 68.5-71.5 92
72--74 B 73 584 71.5-74.5 100
——— 100 - 6745 ——— ———
e LIS TS
o 1 100

Median = L +h[ﬂ = C) iR (50-23)=655+192 = 67.42
fl2 42



Exercise No. 3 68 Measure of Location or Central Tendency

e e e i i————
Mode = L, + T‘“_f' xh=655+ 2ELE X
CE, — )+t —15) (42-18)+(42-27)
=655+ 1% =655+ 185 67.35
A
-:3.52:-

Height r X C-B C-f
47 2 94 46.5-47 5 2
48 5 240 47.5-48.5 7
49 9 44 48.5-49.5 16
50 10 300 49.5-50.5 36
51 12 612 50.5-51.5 38
2 i 15 TRO 51.5-52.5 53
53 20 1 (&0 52.5-53.5 73
54 17 918 53.5-54.5 90
55 4] 330 T 54.5-55.5 96
56 3 168 §5.5-56.5 99
57 | a7 56.5-57.5 100

e 100 5200 B i G,
e L _ 5200 )
Ef 100

. h 2
Median = L Fl—(z C)=5]j~%tﬁﬂ—}E}—SI.5+‘}*%——5I,5+U.E=52.3

£ —T
Mode=L | - — % h
t-t_ln_fl:l_'-‘-tm_t?]
20-15 3
=52.5+ - X =325+~ =525+ 0625=53125
(20-15)+(20-17) 8

I
Q= r.+ﬂ[5-c]_49.5+I—ﬂ{25 16]:40.s+%—4q5+[}.9=5u_4

fld4
0, =L+ 1_1[3__‘:]__53_5 " —'f?s -73) =535 1 535+ 001 =5361
il 4 17 17
-:3.53:-
Marks f X X C-f
10-25 6 175 105.0 f
25-40 20 325 650.0 26
40-55 44 475 2000} il
57.70 26 62.5 1625.0 06
7-85 3 77.5 232.0 99
£3-100 I 925 925 100
e 100 TR 4795 i




Exercisa No. 3 69 Measure of Location or Central Tendency
T e R R T e e e e ——— e a0,

— Yk | 4795
X=2" =" " =4795
Y& 100
x 24
Med =[-+I—][E—L"J~4U+E{50—26}:4H+ 10X
Fl2 44
—40+ %9 _ 40 8184818
44
= £
Mode=L + o = £, xh
{f-m _fl-}*{fm“r!]
. =5
i 44 -20 . PR b T
(44 - 20) + (44 - 26) 42
=40 3@:4“ 1857 = 4857
42
-:3.54:-

Income (Rs.) f X fx
118—126 3 122 366
127135 5 131 655
136 — 144 12 140 1680
145 — 153 6 149 894
154 — 162 4 158 632

I Total 30 v 4227
AM. = Lix 4227 Rs.140.9
2 3 30
-13.55:-
GGroups f X D
0-4 2 2 -16
4-8 5 6 12
8-12 8 10 8
12-16 1l 14 4
16-20 12 ¥ 0
20-24 g 22 4
24-28 4 26
28-32 ] 30 12
L 52 =y L




Exercise No. 3 70  Measure of Location or Central Tendency

U fU C-f X
4 8 2 4
3 -15 7 30
2 -16 15 80
-1 -1 26 154
0 0 38 216
I 9 47 198
2 8 51 104
3 3 52 30
e -30 S 816
—~ 816
X=r=157
X=PM+ é—ﬁ; x h (Step Deviation)
oty =2 120

X4=18-—=18-23=157
52

=26, L=12, T=11,C=15 h=4

SRR

=12+4=16

Mcd—-|2+]4—|{2ﬁ-15}—11+4 ]"]”

- a4
Mode =L + ffm—ri*{fm _ﬂ} xh
fo=12.f,=1L1,=9,L=16 h=4
12-11
(f2-11)=(12-9) "

Mode=16 | 4

4
=16+—=16+1=17
4

I"mpirical Relation for Mode

Mode = 3 Med -2 Mean

Mode=3(16)-2(15.7)=48-314 =166
m




Exercise No. 3 71 Measure of Location or Central Tendency
#

-:3.56:-

Height r X C-B C-f
63 4 252 62.5-63.5 4
64 6 284 63.5-64.5 10
65 10 650 64.5-65.5 20
66 20 1320 65.5-66.5 40
67 30 2010 66.5-67.5 70
68 13 884 67.5-68.5 83
69 12 828 68.5-69.5 95
70 3 210 69.5-70.5 98
71 2 142 70.5-71.5 100

S 100 6680 . o
-~ Yifx 6680
x= _i? = ﬁ- =668
h{n
Med =L+ ?(E - C}
§=5u, L =665, f=30, C=48, h=1

Med = 66.5 + ;_ﬂ(su-4u}= 66.5 +%=aa_s+n.33= 66.33

flﬂ."fI
{I'm - r.}-r[:fm - f:].
f,=30,f =201, =13, L=66.5 h=1

Mode=1L 4 xh

30-20 ' 10
Mode = 66.5+ 1 =665 +—
(30-20)+ (30~ 13) 27
=665+ 037 = 6687
-:3.57:-
From the data given in !. 3.35 Median = 66.83
hin
=Lt ==Cl;
Q + f[4 ]

%:zs, L=655 =20, C=20, h=1

1 5
=655+—(25-20)=65.5+—=65.5+0.25=65.
Q +2u{ ) 655*21} 65.5+0.25=65.75

ﬂ



Exercise No. 3 72  Measure of Location or Central Tendency
e e - = — S L L ==
h{ 3n
=L+—| —-C
Ra=ftr ( 4 J
In

T:TS. L=a75 =13, C=70,h=1

5 >
Q; =675+ %{?5 -70)=67.5+ ﬁ =675+(0.38-67.88
3

-:3.58:-

Height () C-B C-1

53-55 |5 52.5-55.5 15
56-38 111 53.5-538.3 126
59-61 182 58.5-61.5 308
6264 15 61.5-64.5 413
65-67 19 6d.5-67.5 432
68-70 7 67.5-70.5 439
i 439 =L ik

Median By formula
Med = L. + h_,‘,E—C
fil2
=—28 ; —38s:F - K2 C=125 =3
Med =585+ %{2 19.5-1 Zﬁ} =385+ 1.54=n0.04
-:3.59:-

f C-B C-r

0-4.9 3 -0.05-4.95 3

599 4 4.95-9.95 7
[0-14.9 9 0.95-14 95 £]
15-19.9 11 14.95-19.95 27
20-24.9 15 19.95-24.95 2
25-29.9 13 24.95.29 95 33
30-34.9 7 20853495 62
35-39.9 5 34.95-39.95 67
40-44.9 2 39.95-44 95 9
45-499 | 44.95-49.95 70
— 70 i i




Exerciss No. 3 ‘ ' 73 Measure of Locsation or Central Tendency

e e e —— m————
hin
o =tg(3-¢)

=175, L=1495% f=11,C=16 h=3

L
4
Q= 14.95+%{|?.s- 16)=14.95+0.68 +0.68 = 15.63

=525, L=2495 =13, C=42, h=5

Q,=2493 vl—:;{s:,s -42)=24.95+4.03=28.98

FL_E[S_“_.::]
- T\ 100

on =35 L=495 f=4,C=3, h=5

100
5
Ps =495 2 (3.5-3)=4.95+0.83=5.78

-:3.60):-

Class f X
0.7312-0.7313 10 0.73125
0,7314-0.7315 15 0.73145
0.7316-0.7317 20 0.73165
0.7318-0.7319 25 0.73185
0.7320-0.7321 30 0.73205
.7322-0,7323 8 0.73225
0.7324-0.7325 2 0.73245

80.49790 110 ——

X C-B C-r

7.31250 0,73115-0.73135 10
10.97175 0.73135-0.73155 25
14.63300 0.73155-0.73175 45
18.29625 0.73175-0.73195 70
21.96150 0.73195-0.73215 100
5.85800 (0.7315-0.73235 108
L. 46490 0.73235-0.73255 110




Exercise No. 3 74  Measure of Location or Central Tendency
T e e e e ——

X Tfx 804979

§=55. L=073175, =25, C =45, h=00002

°Tj“1 (55-45)=0.73175 +0.00008 = 0.73 183

-1
[fm o r!}"'“m = fz}
f. =30, f, =25, f, =8, L=0.73195, h=0,0002
Mode = 073195 + s 022 x 0.0002 = 0.73195 + 2201
(30-25)+(30-8) 27
= 0.73198 + 0.0003 = 0.73198

h{ &n
Y e (i
5 W(m )

Med =0.73175+

Mode=L+ xh,

?_;=66. L=0.73175, f =25, C=45, h=00002

Dy = 073175+ %{55- 45)=0.73175 + 0.0042 =0,73595

P14=L+%[14-—E-CJ

100
T4n X
m'—"ﬂ!ﬂi. L=073173, f =30, C=70, h=0.0002
0.0002
Py =0.73175+ 30 (81.4-70)=0.73175+0.000076 = 0.732026
-:3.61:-

Groups r X X C-B C-F
03-97 2 G5 190 92.5-97.5 2
98-102 5 100) 500 97.5-102.5 i
103-107 12 105 | 1260 102.5-107.5 19
108-112 17 110 1870 107.5-112.5 36
113-117 14 115 1610 11231175 50
118-122 f 120 720 117.5-122.5 56
123-127 3 25 375 122.5-127.5 59
128-132 | 130 130 127.5-132.5 6l

—— 60 e 6655 ----- o




Exarcise No. 3 75 Measure of Location or Central Tendency
#
s— 5 3 ii 1
2
¥f 60

-

Median=L + %(E—L‘)

% =30, L=1075, F=17,C=19, h=5

c 2
Med = IH?.5+1'—?{3{]- 19) = 1H?.5+%= 107.8+2.23=110.73

Mﬂdﬂ_{.+—_ —ﬁ_ xh
{rln _:tl}-r{lrm = rj.:
- .1 o
— 1075+ b=k cS=iopse 22
(17-12)+ (17 - 14) $+3
—1075+ 3125=110625
h(n ]
Q=L+3a

5. L=1025 f=12.C=7. h=5

FeY

Q, =105+ —(15-7)= 102.5+ 2~ 102.5+3.33=105 83
12 12

Q.=L "'E,(i“ C}

rl 4
%”:45. L=1125, f=14, C=36 h=5
Qy = 11254 - (45-36) = 12,5+ > =112.5+ 321 =115.71
4 14
-:3.62:-

C-1 BEZ CB x x
100-104 | 10 | 10 | 99.5-1045 102 1020
105-100 | 15 | 25 | 10451095 107 1605
110-114 | 20 | 45 | 10951145 112 2240
ns-119 | 25 | 70 | 11451195 17 2925
120-124 | 30 | 100 | 119.5-1245 122 3660
125-120 | 20 | 120 | 12451205 127 2540
130-134 | 16 | 136 | 129.5-1345 132 2112
135-130 | 14 | 150 | 13451395 137 1918
140-144 | 10 | 160 | 139.5-1445 142 1420

- 19440

#
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=— = “

ei—— e —=
‘_f- ey
X - 2ix 19440 515
it Ll

Median = | *E[ . -::']=|1u5-: 2 (80 - 70)
fl2 30

—1785+-22 _{oielsns oty
30

)5 A
Muode = [ +— _l"‘—r:'-f_\]!—ﬂfi,fe+ L-?——XF
[!—'II_II}I‘[‘M_!"} {jﬂ-ESJ‘{IBI}_EDJ
25
=198 +— = | 1954 | E7=13F17
|5
hin
4
n 2 = =
—=15% L=1025 f=i2 C SFah=5
4
Q) = 1025+ =(15—7) = 1025+ 22
|2 2
=025+ 333= 10593
hi 3n
=1 == il
2 ' r[ 4 J
in -, .
—i;45, L=112.5 r=|4 C=36 h=35
= 45
(=125 —[45-36)= 1125 L 22
9 i ) 14
=125 321 =11571
-:3.63:-
Marks r X X C-B
1019 5 14.5 T2.5 0.5-195 5
20-29 25 4.5 G125 19520 5 3
=39 410) 34-5 |380.0° | 29 5.39.5 il
411y 20 445 BO0-0 39.5-49.5 Q0
a-55 14 54.5 545-0 48.5-59 5 100
=55 100 ey 3500 e =%
— Y 35
x_:q.ﬁ‘ —'_.@_
b3, 100

T — e == = “
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== e — == e e

)i
Mudiun.—l.+|—f~(ﬂ—(‘. :29.5+u~[3ﬂ—3ﬂ}
fi2 40

=

= :'49 = 2895+5=345

f =T
Mode = L. - L — % h
{ [rm i rl}-!-ir'!l - t!}l 3
N IR . o= L M 1
['m - :5] + {4{}— 20)
150

=29.5 +—3—q =205+ 4.29= 3079

-:3.64:-
Murks f X X C-B C-f
30-39 [ 345 207.0 29 5-39.5 (3
444 1 445 44510 39.5-49 5 16
Sl-a4 1 54.5 . 5905 49.5-59.5 27
H0-69 12 64.5 774.0 59.5-69.5 iy
T0-79 32 T4.5 16390 69.5-79.5 ]
R0-89 |8 B4.5 1521.0 79.5-89.5 79
Q0-99 8 Q4.5 7590 86 .5-09 5 87
—— 87 —— 5941.5 R ——
> B i
AM = Tix 59415 6329
b o 87
: h
Median = L 4—[2 —C]= 693 +E{43.5 ~39)
k2 22
= 6954 o = 6954 2,045 = 71545
fi=f
Mode - L+——=—t——«xh
{Ilrl- t|Jv[fl‘n_..!"J
22-12
o I i L SR
22-12)+(22-18)
[0

=H95+ -'-IT =695+ 7143 = 76643

#
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T s e T —— . = ——— - ———rm ez e
-:3.65:-
Weekly Income i X X C-B C-
35-39 15 37 355 34.5-39.5 I3
40-44 I3 42 346 38.5-44.5 28
45-49 17 47 7949 44.5-49.5 45
50-34 15 52 1300 48.5-54.5 70
35-59 15 57 855 34.5-59.5 85
-6 10 |- 62 620 59.5-64.5 95
65-69 5 57 335 fid.5-69.5 LO0
e 100 5010 -— e
AN S Do,
D 10

Mediarn= L d—-‘l[ﬂ - C] =49.5 -'-—-5:{5{]—45]
Fi2 20

=

25

=405+ —=495+1=505
25
f ¢
Mode = L+ — f“’ ] xh
“m_ll}'“m_rﬂ.}
25
=495+ a1l x5

(25-17)+(25 - 15)

=495+ '1‘% =495+222 <5172

-:3.66:-

C-1 f X X C-F
0-3 25 2.5 625 25
5-10 45 7.5 3375 70
10-13 50 12.5 625.5 120
15-20 70 17.5 [225.0 190
20-25 90 225 20250 280
25-30 09 215 27225 379
30-335 91 325 29575 470
35-40 75 37.5 28125 545
10-45 51 A2S 2167.5 596
45-50 34 475 1615.5 630
== 630 e—— 16550 P —

%
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Exercise No. 3
# e — e —T
AM Ei’_x = ]&_5";; =20.26
1 b0

Mudmn-_LJ‘Li—c]
f gt

-

3_315‘ [ =25 (=99, C=280,h=3

75

5 :
Med =25+ - (315—280) =25+~ =25+ 176~ 26.76
by Ll

. o=
(fa—fi) + e — 1)
1.1||| 'W‘ E"I :{}U. f:. _{JL L—:S. h:__:l
99 - 90
%5
(99-90) + (99 -91)

whe=

Mode = L

Mode =25+

T _ 441, 1.=30, £=91, C=379. h=5

10
5 10
D, = 3{)+%[441 -379)=30+ 3—{”— =30+ 34 =334

-:3.67:-

[ ww [ X x |
0-40 6 20 120
40-80 15 60 900
80-120 i) 100 2200
120-160 (4 140 A200=
T160-200 451 180 8100~
200-240 27k 220 5940
240-280 13 260) 3380
280-320 6 300 18007

[ ———— 164 — l 26640 J

e ———
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fx 2
A.Mzg-{i— 6640
¥t 164

Median = L 4 H(E—CJ
l2

= 162.44

=]

D 87 L=160.F =45 C=73, h=40

|

Med = mm%{s: 73) = 160+ 8 = 168

rl_l:lur|
(Fm =)+ {fq 1)
fn =45, £, =30, F, =27. L= 160, h = 40
4530
(45-30)+ (45-27

Mode= L + Xh

Mode =160+

} x40=160+1818=17818
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MEASURES OF LOCATION
OR CENTRAL TENDENCY

QUESTION NO. 1

Possible answers are given to each statement. Tick ( ¥ ) the correct one.

|_5i# Questions Answers
T The sum of values v
\dividad h;r- their . Mo oE
numbers is called Maode Mean | Median ko
{Faisalabad & Lainr{r Buoards, ldﬁu
3 Itz X ¥ then is ' T '
a Xe¥ | X-¥ 0 XV
(Faisalnbad Bourd, EEHFI
1) Sum of deviation ¥ . :
[rom mean is - o
Lero Positive Mepative RS

(Lahore Board, 2008)

4)  [The most frequent v
value in the data is >
called Mode Median .M H.M

(Lahore Board, 2008; Faisalabad Board, 2010)

5) In symmetrical i
distribution mean
|median and madle Unequal Equal Different | Negative

fure always .

{Lahore Board, lﬂﬂﬂ_}l
6 The mid point of a v [
class ranging from

ai 50 ‘ 6l |

40" 10 "607 15 - 0 - - ¥
{Gujranwala Board, 2009)

7) Maode of the word r | ' v
-!1. ] 5, S i
| rofessor’ is . " ‘ g (3 . K. Sand ()|
| {Faisalabad Board, 20009)
81 [The mean, median, ' v | |
| made of eonstant “a l I I
| LY ; a I a i

HigS

{Faisalahad Huur‘ﬂ. !l'lli'i_]',
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] S# Questions f —— Answers T

|

e —

of cloth, we use

|9] he most frequent [ v
leommon) value in o
the daa is 4 ; ath mean
Mean ‘ ML‘diﬂﬂ- Mode e diie
{(Lahore Board Group 1&11, 2009)
1) | The notation for v
medn is el
X X X
| — =
| {(Lahoré Board, 2009)
L) [For classes, 50— 54, v
- 5559, 6064, ..., :
The class interval is 4 5 10 None of
; these
’ {Lahore Board, 2004)
12).. [The size of classis | i
ilso called =
b S . Class b “lass
Class interval frequency Class mark boundury
(Lahore Board, 2009)
13} IWe must Arrange the v
dara, before N "
caleulating Mean ’ Median Mode ;r;:e 0
f‘ (Lahore Board, 2009)
14)  |The median of 3. 4. ’ v ]
5,6, 00,12 i
P T AT O _ 53
i (Fuisalabad Board, 2011y
[15) |For a certain { v
distribution, if
2(x—=5)—0 the 0 5 5 None of
value of mean is L _ﬂ“"‘s" 1
{Lahore Board, 20110)
[16)  [Mode of the series 2, v
3,3,3.44.501s
2 3 4 g [
- . : _ -:‘Lah_are Bourd, Zﬂll‘!__}
17} |To find the average s
| of blue colour picees
Median Moy Mean All

_ (Lahore Board, 2010)|



Chapter 3 161 Measures of Location or Central Tendency
E = =
i _Qqeﬂtiuna Answers : L
18)  (The mean of 10 v
| numbers is 9.2, then
the sum of numbers 7 §2 93 102
is = oy 1
3 ] (Lahore Board, 20010)
19}  |Averages are also v
called measures of = :
B | Varianon Location Skewness Median |
. s - _ (Gujranwala Board. 2010)
70) [ The sum of squared v '
deviations 15 least
from Median M ean Mo None
[l b (Gujranwala Board, 2010 -
21y |The number of | v |
observations in _ i
particular class is Fregueney | Class interval | 8id point Mg
known as value
sl = i)
_{Rawulpiudi Board, 2010})
22} |The mode in word [ r v
‘STATISTICS is
e I i 8 Tand &
{Rawalpindi Board, 2018)
123} - |A dita having single v
mipde is ! . =y :
| Uni-model Bi-made] Iri-maodel Multi-madel
P (Rawalpindi Board, 20110)
24y |A value obtained by ] v
{divading sum of all
the values by their AM, Median Mude GM
number is called
L (Sargodha Bourd, 2010)
25) |To find put mid- v
point of class the e -
fmulads Upper Limmit | Upper Linit
W = Upper Limit | Upper Limu |
= =
LowerLimit LowerLimit 1y soer Limit | 1ower Limit
5 = |
A ' (Sargodha Board, 2010)
260 [Quartiles divide the v
values in equal parts
i z " 3 | 4 5 {
| {Sargodba Board. 2010

—=
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Ghapter 3
’j Questions f
27)  [Mid point of clasy

10 =205 o

.
=i |

Answers

30 15

|

Possible answers are

{bargndhu Buard' 2010

QUESTION NO. 2

n to each statement. Tick ( v )

gjive\

the correet one,

S# Questions Answers |
1} |The central value v [
which represenis a -
set of data is called Central i .
| measure of: lendency ] Skewnass Bispeesion Symirnetry
2)  [The value obtained W
by dividing the sum
{of all the values by : .
their numbers s Median Mode Arithmetic Skewness
medn
] called:
!3} The sum of v
} deviations taken
from mean is. Always Some times | Never equial
equal Lo | 5 Less than zero
2810 cquul 1o Ieru[ o zero
[4)  [The sum of v
deviations of
observations is zerg : .
if deviations are Mode Median m:;::"'"c Prc;:llsiun o
taken from: % g
(5} |For a data if "fx-"v'l]} v
( - 14, (x25) -
I the value t_:I‘A.M, i
[t’rl Sum of deviations
from arithmetic
mean is always: Less than Muore than Equal to zevn J None o thiks
zern Zero
7} |'The smallest and the- v
largest values ol any
/ given class of o
frequency IR e Cluss
\distribution are Class limits | Class marks [ ¢ lass interval frequency

L__ll.,?l”l.:d:
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T——— S ey e S i i bt 1
Sy | Questions Answers _|
8)  [The difference v
between the-upper
and lower cluass Class
boundaties of u class | Cluss limits | Class interval| Class marks =%
frequency
are known as:
9)  [The number of v
abservations or
uhﬁ'l.c“i ﬁ‘":“g_ .191{) f Class Relative Cumulative None of these
PES A C sy s frequency | frequency frequency
called
10} |The average valie of v
the lower and upper .
v T ; ¢ . Class Class
limits is called;
Class mark | Class widih frequency binetitarios
[I I} |Class mark or class v
mid point is equal 1o _
= Upper Limit | Upper Limit
Upﬁf} L],::T“ Upper limit + "‘ =
Himit lower limit | | ower Limit | Lower Limit
SR= 2
12} |The mid point of 4 v ]
class ranging from
40 to 60 is: 30 44 30 )
13} |Given 8 guantities. v
Xy 1t Xy, the correct i
notation for adding e Y i i B Y i
| quantities 3 to 6 js- E : z' 2 l" : E"’
[I_-H Givenx; = 10, x; = W
:"".ﬂ, Xy =05 xy =11
115) |We calculate | ¥
arithmetic mean by: 7
Direct Short cun Sten deviation All the ahove
method method P . ‘methods
16) |The most common
value in a ser of data
is called: AM. Median Mode None of these
I7) |The algebric sum of v
J _I[]’IE‘ abservations of a
set of data from their
| mean is always equal|  Three Two One Lero
by
T —— S E
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e — —— = ——mrx = = — e
SH Questinns Answers |
181 |The sum of squares v
of the ohservations
from their mean is Minimum | Maximum Central Zero
always: Al
19y |1f the mean of 15 v
ohservations is 20,
then the Sum of these 100 1) 100 AG0
nurphers 15!
20) |The average which is v
used to find the : ,
middle value of data Avitimetic Median Made MNone of these
is called; mean
21) |We must arrange the o
data helore |
caleulating: Mean Median Mode | Allof these
23) [The combineéd mean v
is caloulated by the L il iy 1 |
formula: % Ry | MR F0XS | X, 0% n+a,
0, +M, n, +mn, . X, K-
23) |Which of the v
tollowing % not
based upan all the AM. Maode Both A-M.& None of these
[ values mode
24} (In a symmelrical W
distribution G = 240,
:‘-"ﬂi:d = 3{), then the l &0 ) Al o
value of O, will bt
25) |Upper quarrile =
; == By s Median Dy
263 | The formula of - F'; Fam v
median used for * | E
discrete grouped Bire = ook r ' "'t
frequency rﬂ:’ oot — !
{distribution is: e s >y Mone ol these
&l
273 | The most v
frequencent value of |
data is called: Mean Median Mode None of these
28) |The mode of the v
letters in the word
1N




{:haErar 3 165 Measures of Location or Central Tendency

Su Questions Answers
291 | The mode of the v
tetters in the word
‘STATISTICS is: 5 T BothS & 7T A
3y IMedian is a value v
which divides an J
::-:':thcd distbution Fourparts | Three parts Two parts | None of thess
31 |Cumulative v
frequeney is called:
Borh
Increasing | Decreasing increasing & | Constant
Decreasing
32) Mode will 1t in a v,
class which is said to
be: . (lass Class
| .I 5 w b 4 s
Modal cluss | Middle class boundaries Irequency
33) |If the data are ’ v
arranged, median is
cenlral valug, Alwiiys Never Some time | None of these
34) ICarresponds to W
maximim
lrequency; Median AM Muode Skewness
35) |The relation between o
mean, medion, mode
le. Mode =3
Median — 2 mean is Empirical | Symmetrical Asymmetrical | All of these
|_ called:
36) |For positively v’
skewed distribution
Mean ... Median
= - =
vieie Mode: ¥
i7) |[For negatively W
skewed distribution
Mean ... Median
coo Muode 2 el 7
38) |For a svimmetrical i
distribution Mean
..... Median ...
= ==
| [Mode: = £

R
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= R e Al - Lo  — i
S# Questions . Answers

349 |In a symmetrical v '

distribution, the

{relation between Mean Mean < Mean > Mean >
MEan. mcdian und ML‘-‘d'iﬂlI = Mﬁ:di.d.ﬂ < Ml:dlﬁ“ = h“E‘diﬂ“ =
mode is’ Mode Muode Mande Muode

40 [Mean, Median and ¥

M iy
aulbidee S Raoth skewed
Skewed | Symmetrical & s
diggribution | distribution | symmetrical Nane of tese
B3 % s dislribut'!nn »
41) |For positively e
skewed distribution:
Mean Mean = Mean = Nesn < Med
Median - Median = Muedian = N dut
= _Mn-du i Mnd:{ Muode
42) |For negatively v
skewed distribution:
Mean = Mean - Menn = Mean «
Median = Median = Median = Median >
Mode Mode Mode o Maode
43) [The arithmetic meun, v
median, mode are : Lo
First order | Second order | Third order | Fourth order

averages HVETages averapes | average J

i called:

QUESTION NO. 3
Write the short answer to the following questions in the space provided

Q. 1: What is a statistical average?

{Lahore Board, 2009)
{Rawalpindi Board, 2010)

Ans:  An averape is a single value that is typical or representafive for 4
0Q.2:

Ans:

Q. 3

Ans:

{Lahore Board, 2010)
#
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— — = e o

Ans:  Since the averages which mostly fall in the centre of data and used 1o

Q.5: What arc the objects of mehsures of central tendency or an

ﬂ'l-’i.'l‘ﬂﬂ'_{.‘.
Ans:  Objects of measures of central tendency are as follows:
(i) To lind out a 'r'.li-fl!ﬁ_lh.a.i.ﬁ_l_i_'.hﬁ.t?ﬂ."l—‘&ﬁ*ﬂ.ih!—‘:.‘!’!ﬂhﬂlﬂ.ﬂ.ﬂlﬂ;

(ii) Lo help the comparative study.
(iii) To E{uxfd?__i.i..':.f.:r!_!d.t.'fnst_'sl..ni';_u_i.lt@.ﬂf#..!a.r;g-‘;.grnun:
Q.6: What are the important es of averages?

Ans:  The most commonly used AVETAZes fire:

(i) Tarmonjc mean {iv), Median

(v)_. Made

Q.7: What are characteristics of a good average? _
(Lahore Board, 2009 & 201

{(Sargodha Board, 2010y
Ans: [t should be:

0. 8:
Ans:

Q.9
Ans:

Q. 10:

Ans:

Q. 11:

Ans:

roperties of AM.
(Lahore Board, 2008; Faisalabad Board, 2009; Rawalpindi Board, 2010)
Ans:

X=Xy =0

{1 2K = E}" & minimm

(i) My =ax +bthenY =aX + b
Q. 13: The ﬂumu{nh.mrvatmnn Frun_l_;gﬂr mean -—-—"
Ans:  The sum of obse rvations from their mean js zero.




Chapter 3 168 Measures of Location or Central Tendencx
e e e -— F S—
0. 14: What will be the mean of 36. 36, 36, .........0 367
Ans:  As we know that arithmetic mean of a constant is constant itself, so
mean is 36.
Q. 15: Discuss the used of weighted mean is statisti
Ans:  When all the observations are not of equal importance. then we used
weighted arithmetic mean.
Q. 16: Where arithmetic mean is preferred to measure center of the
data,
Ans:  Arithmetic mean is preferred when:
(1) The distribution is approximately symmetrical,
(i) A measure is needed that reflects the total,
(iii)  The measure of central tendency having the greatest stability.
is required.
(). 17: Write three merits (advantages) of arithmetic mean.
(Faisalabad Board, 2009)
Ans: (i) Simple to understand and easy to calculate,
(i) Rigidly defined.
(iiiy  Capable of further mathematical treatments,
(. 18: Define median.
(Lahore Board, 2008, 2009 & 2010)
(Faisalubad & Sargodha Boards, 2010)
Ans: The median is defined as the middle mast value of the arranged data,

(). 19: Give the merits of the median,

Ans:

Q. 20:

Ans:

Q. 21:

Ans:
Q. 22:

Ans:

Q. 23:

(Lahore Board, 2008 & 2009)
{Sargodha Board, 2010)
Median is;

(ii) Not affected by extreme observations

(iii)  Possible to locate graphically

What are the demerits of the median?
(Lahore Board, 2008)

(Faisalabad Board, 2009)
(Gujranwala Board, 2010)

(i)... Not rigidly defined (i) Not based on all values

Is sum o lute deviations of the rvations from mean i
minimum.

What do vou mean by quartilies?

Quartilies. are the values, which divide the arranged data into four

equal parts.
Define deciles and percentilies?

e —————————— B
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mr= — m

Ans:

Q. 24:

Ans:

Q. 25:

Ans:

0. 26:

Ans:

Q.27

Ans:

Q. 28:

Ans:

Q. 29;

Ans:

0. 30:

Ans:

Q. 31;

Ans:

Q. 32;

Ans:

Deciles and percentilies are the values. which dhvide the arranged

data into ten and hundred equal parts.

Define mode with example.
(Lahore Board, 2008 & 2010)

(Faisalabad Board 2008, 2009 & 2010)
(Rawalpindi Board, 2010)
The most repeated or most common or most frequent value in the set

Which measure of location can measure more than one value for

# data,

Give the two merits of the mode.

(i) Mode is simple to understand and easy to calculate
(if) 1t.is not affected by extreme values,

Give three merits of the mjode.

(1) Maode is not rigidly defined.

.................................

(ii) It.is not hased on all the values.

(i) Itis not capable of further mathematical Ireatment.

Mode = L+ —'n (s

— W wh
H‘m—rl]+{ﬂn =i}
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f, = Preceding value of frequency to £

£ = Next value of frequency to £y

Q. 33: What is meant by uni-mudal distribution?
(Faisalabad & Sargodha Boards, 2010)
Ans: A distribution, having, single value of mode is called uni-modal

distribution,
For example. .55.58,37, 58,60, 50, 53,58

(). 34: What do vou understand by “Change of Origin™?
(Lahore Board, 2008)

Ans:  The addition or subtraction of any constant valug from each value of

(). 35: What is modal ¢lass?

Aas:  The class in which maximum frequency lies, is called modal class.

(). 36; State the formula of arithmetic mean (grou data / ungrouped

data). (Lahore Board, 2010)
Ans:  Ungrouped Data
0 AM=2X  Direct Method
n
i) AM=PM+=2  indirect or Short cut Method
n
Grouped Data
b AM=2%  Direct Method
___________ 2t
T i

R AM=PM S Indirect or Short cut Method

....................... :
i AM =M+ Z0h Coding Method

().37: In_a symmetrical distribution arithmetic mean is 10. Find the
value of median and mode.

(Gujranwala Board, 20109
Ans:  Inasymmetrical distribution mean, med and mode are equal,
So. if mean = 10, then med = 10 and mode = 10

(. 38: Find median 5,10,12.13,15.7.9

(Lahore Board, 2010)

e — T — T —————————— e WS
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ATS: _l'_'_!:_Il_l'_ m_qr_il_{t_r_n__armngu. the values in ascending and. descending order,

P L A B
Hcre n= ? {odd numhcr}, 50

gy
Med = The valie of |H -1_ jth itern =»= The valuc of :—t ith item
4 v 2

= The value of '|r —1111 tem = The valwe of 4th tem = 10

_,.'

.|-{{.1'I ce med = 10

(). 39: Find out arith arithmetic mean given ...X Y. n=7
{Lahore Board, 2008)

Ans: Here(X-308,n=7
> '( 'JHE

AM = - 44

(). 40: For a certain frequency, the value of mean is 15, median is 20.

What will be the value of mode?

{Lahore Board, 2008)
Ans:  HereMean= 15, ‘w“ltdmn =20

We know that
Mode = Imied — 2mean == 3(20) = 215} = G- 30= JL'I

Q. 41: What pasumn exit when mean = med = mode?
(Faisalabad Board, 2008)
Ans: A distribution is said (o be H}1‘I‘I!I‘.Iiﬂll‘|.l.al ift mean. mode are egual
Q. 42;: Fmd A.M given that X = 10+ Su. L Yfu=46, and n= 125
{Lahore Board, 2008)

- { -PM
X-I’,M+i“nh e
h

We have. x= 10550

54 =X-10

2107 X-PM
............. Sapaip N o
Henee P.M. = 10, h -5
Now :
< 46

X =10+ - 5—1[1i—|5‘;'1{}| ¥4 — 101,84

y2s

#



