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______---------------- ________-___________---------------------------------
Continent Estimated Population proportion %

in millions

(1) (2) (3) (4)
___________--_------------ ____________-_-__------------- _____-w---

.__--------
Africa 205 205 = 0.083 8.3

2469

Africa,tiorth 174 174 = 0.0704 7.04
2469

American,Central  alld South 169 169 = 0.0684 6.84
2469

Asia(except  U.S.S.R.) 1,307 1307 = 0.529 52.94
2469

EWOpeZexcept  K.S.S.R.) 3 9 9 3 9 9 = 0.1616 16.1C
2469

Oceania 14 14 = 0.00;6 0.56-
2469

US.S.R. 201 201- = 0.0184 8.14
________________________________________---~-----~~~~~----------------------
World Total 2,469 1.00 100%
____________________----------------------------------------,----------------

fllUl.41 WIU n@ wa  ru’ouwlon~uuunRl~nlau7

va d,<U,ddO *,b&f,nno d,~d,d<:o *,bCd,nno ~*,~**,.t~O

lla Ql mf*,lbo Qldb ,bdO rldd,&km nh ,b<O dC3,cbo

nta r4[uu nd,nbo nn,b<o d,&m “rn,bdO d0.000

A 1 d,ddO d,bkz *,  ddo <,bdo UC’, 9b.z
___________________------------------------------------------------ ______---

7au 9Q,c.b9,~00 ~o,odn,nno bO,Od.f, em0
________________________________________--------------------------------------



cl. a-swa%i rwn=lunlaul~lu~

m1au1 WI0

va d,CdL,d<o
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= ln,drZd,ado + LO,d!9(“1,PIdO

+ Lo  ,kad,  h o + b,  c*d,o<‘o
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h;slkus&uan51m1au d -z- % h,ni'Ln;l"lulu  t~lnlu5lnl'lu&uml"
9 0



1 4



1 5



1 6

nl’IulnU9V111lUd  (Frequemy  Distribution)
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a = dd.dd  - 0.00  = dd.dd

b =  c o . 0 0  - dd.dd  =  0 . 0 9

I = dd.dd  + o.or)  = Go .00
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&ua& ~PrnmuC

=1 - Yl 15

*2 - y2 22

x3 - Y3 29

x4 - y4 36

x5 - Y5 43

(n’lnum~um5ndiu  = 7)

y1 + x1 = 30 . ..'.(2)

(l)+(2) yl  +(yl- 6) = 30

2Yl = 36

Pl = 16

x1 = 12



2 0



___________-____--------------------------------------------------------
1. 90-99 89.5-99.5 94.5

2. 100-109 99.5-109.5 104.5

3. 110-119 109.5-119.5 114.5

4. 120-129 119.5-129.5 124.5

5. 130-139 129.5-139.5 134.5

6. 140-149 139.5-149.5 144.5

7. 150-159 149.5-159.5 154.5

8. 160-169 159.5-169.5 164.5

9. l-IO-19 169.5-179.5 174.5
____________________--------------------------------------------------

*wm~&n’~  n~nni¶taonR’lri~~~~uusli~~  *O  fi’Inuni-Itban9(1taudt~lllrauTnuCi;ou;?’7

lhJ&n~n~i&dnS&n  (m) tudift  37  t&n d0

t?a-dt#m iwou  b  (‘LunddtiJutauqiu?ut&)  t&n b  =  .  ?lni’ldiU7nL&nQnnlm’7’117u

vt7u~mkh-&-mitt~~

////////////////////////////////////////////////



j; = x1+x2+...+x 1 6

16

= 61+93+...+13
16

= 804
16

=
50.25

t~uugn~oyatQu~nu'32,37,38,40,41,45,46,47,50,52,53,54,61,64,71,73

'Lun~lCd n tZutau{ xlffoupJbo (ff97~N7~7nutly5idtluuu~~nin~oul~kr?u7n)

n;lYsu~lu = x1uou;flud IJ2  + n'1Ploou'owd  (d-2)  +1-
2

from X - -=
nlXl+n2X2

"1+"2

x1
=50.25  ii = ?

2
n
1 = 16 n2 =2 ii = 50.25+0.25 = 51

51 = 16*50.25  + 2:
2

16 + 2

j; =
2

52.5
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r4 vat?d*bambtm*  z +amdwJ7snnu~au

390,392,399,404,391,396,387,394,386,400,395,382

&baw$lnmamainandnu  -+  5 uaz  ~Qoh~iu1191n  r n&u +e

wnn72hbu rawdb~dcm  rrlulrll~  n . mndfp 0.  tin&n

a = *5

a = +a

390r392,404,3%,394,386,400,382  "1-8

399,391,387,395 n=42

x1 = 390+392+...+382 = 393
8

i = 399+391+387+395 = 393
2 4

Xl - 393 5-+ =398 -368

x2 = 39328 = 401 -395.

i = np, + n2z2

n +n12

i = 8X398  + 4X401 = 399
8+4

x = 8X388  + 4%385 = 387
8+4



2 4

q,x2,  . ..#X6

x1 = x1+x2+.  . .+x6 = 8.50

T1, T2,  . . .I T8
6

a
2 = T1+T2+.  . .+T = 1.25

a

i
- -

= n1X1+n2X2

nl+n2
ii = 6X8.50*%7.25

6+8
2 = 109 = 1.79

uth7  t%mntdu  n n<u

n&d~(n&rwttiu)!Wnt%w  b nu Gnrruuutado

nsiuA*  (nqh&u)lhl’n  L%JU  -0 nulktuu  wdu

nr&l~(n+wndtndo)Lhln  tCu l d nulktuutodu

j; =

52 =

80 natuu

31 n IUUU

:3 I4ZUUU

n x +n  2 +n  j;
11 22 33

n1+n2+n3

6%30+10x31+14)c~~

6+10+14

770 = 55 nxtuu
4
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ttLluflMn(  LC 18111)  LX”-m t4mnml7il  ta8 (2 ) LLammld75;-au  LdJlu  LuuUlvl4l9lu

= flXl+f2X*+... +f  x6 8

n

= 25~0+30~1+4OZr2+20~3+53~4#~5+4XB+2~7

1000

= 2~X4+306x1+402*0+200X1+53r4+8X9+4~16+2X25

1,000

=m E 1.004  AU
1,000
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.-----------------_--------------------------------------- ------------------2
b-llpawr~roo  a.u.) X +?uxinaovdrBu d d fd fd2

____________________-------------------------------------------------*------------

o - 2 1 1 - 5 25 -5 25

2 - 4 3 3 -4 16 -12 48

4 - 6 5 8 -3 9 -24 7 2

6 - 8 7 22 - 2 4 -44 88

8 - 10 9 46 - 1 1 -46 46

10 - 12 ii = a 55 0 0 0 0

-12 14 13 38 1 1 38 38

14 - 16 15 20 2 4 40 80

16 - 18 17 5 3 9 15 45

I.8 - 20 1 9 2
_________-_--_-----____---------------- ---__------__-------------------------

n '200 'xfd"=  -3: zfd'= ',',,
____-_______-__________---_-__-----____-___-__-_-_---_________------------------

a = 11

2 = at i+

= 11 + 2 C-30)
200.

= 2070 = 10.7 1070&TIIQ
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--m_____-----------------------------------------------------2-------------------

oiqnaon(~~0  u.u.) X -3iu-zunaondrUu d d fd fd2

------------------_---------------------------------------------------------------

o - 2 1 1 -5 25 -5 25

2 - 4 3 3 -4 1 6 -12 40

4 - 6 5 8 -3 9 -24 72

6 - 8 7 22 - 2 4 -44 88

8 - 10 9 4 6 -1 1 -46 46

10 - 12 ii = a 55 0 0 0 0

12 14 13 38 1 1 38 38

14 - 16 1 5 20 2 4 40 80

16 - 18 17 5 3 9 15 45

= 2070 = 10.7

St2 =y&fqzf=
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x1=5  x =a
2

x3=3 x4=13 x5=2 x6=10 x,=5 '
-9 Il=l

Ti = 5+6+3+13+2+1O+I  = 46- - = 6.57
7 7

uham~~iuu9nu7umwd
------______________-----------------------------------------------

fJnGdiu R-IIU~ 9mmuJi d fd fd2

3-5 4 4 - 3 - 1 2 36

6-8 10 7 - 2 - 2 0 40

9-11 26 10 - 1 -26 2 6

12-14 38 13 0 0 0

15-17 13 16 1 13 11

18-20 6 1 9 2 24 24

21-23 2 2 2 3 18 18

24-26 1 2 5 4 16 16
_--___-__--__---_---__-__c_----------------------------------

n- 100
_-----_-_----m-mm---- ----- ---“.--e--v-,--------r-----
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5-3+1 = 3 n = 100 a = 13
.-
X = 13 + 3(-23)

100

=
3.5

(Xi-a) -1.4 -1.5 -.a -.7 -.3 -.2 -.l 0

(xi-Ci)2 1.96 2.25 -64 .49 -09 -04 -01 0
fi(xi-a) -1.4 -1.5 -.8 -.7 -.9 -.6 -.i 0; ~fi(xid) = - 6

fi(xi-a)
2 1.96 2.25 .64 -49 -27 -12 .Ol 0; Cfpp)2= 5.74

ii = a+ Zf (x.-a,-1--1-
n

x = 3.5 + c-b) = 3.3--'^-



3 0

(Xi-a) -.5  -.3  .2 .3 .qn  .5

(Xi”)  2 .25 .09  .04 .09  .16 .25

fi 1 1 1 1 2 1

fibi") -.5  -.3 .2 .3 .4 .5

fi(Xi-a) 2 .25 .09 .04 -09 -32 .25

.6 -7

.36  .49

1 2

.6 fi(Xi-a) = 3

..36.98 cfi  (Xi-a) 2 = 2.47

x = 4.0 + 3/10 = 4.3



3 1

= x,+x,+; - .+x6

= 10+16t22+13+13+10  = 14
6

= x +x2+...*
1 6

6

= 11+14+18+11+12+12  = 13 6il,1;
6

= x1 .x2+.  'i-x6 1

6

= 4t8+9+7+9+7 = 7.8

= 102+162+222+$32+132+102  =
6

= 112+142+182+112+122+122  =
6

= 100x1.2
7 .8

436

350

62.16

= 4.12 fh,‘l;

= 13.45 n'u,li

= 1.2 fiil'ul

29.43

10.34



3 2

ninun’l~tauqn~~o T1,  T2, . . . ., Tn

M = (Tl+T2+.  . . +T,)/ n

waumwuv  (n-4) Lmuttm  670 6

S = (T~+T~+...+T,-~)

1;;Hl1JsTbIll  tawnthwou  cc  mwqnv;1u

if&n.~  (n4  1 bnuuum  Snm4= (T1+T,+...tT,-4)/t"-4)L

k&a tawaun  L&J kmqh<uddo T1r T2, . . . , Tnd4

n&d~flo Tnm3r Tno2, Tnsl, T,.,

nl+n2

nl= n-4 n2 = 4 , x = M

x1= Y (n-4) x2 = ?

M = (n-4) G/(n-4)) + 4: 2
(n-41 t4

M =( S+ 2,1/n

al= sc4.c2

x2= a.! - s
4

If z
1
=aX +bP

1 1

2
2

= aXl+bY2

.Z,=aX,+bY n

Show  that M= aM1+BM2

Where M is the arithnetic  mean of z1' z2, - . .zn

Ml v 1, x1*x2' -..rXn
II

M2 " Y1, Y2,  . . ., Yn



3 3

l e t 3 = ax + bY
1 1

z .? = aX2+ bY
2

z n = ax,++ hY
n

M = z1+z2+.  . . +z n
= (aX.+bY,)+(aX,>+bY,)+...+(aX  +bY 1

n
n

M = d (x1+x2+.  . . +x,) + b(Y1+Y2+...+Yn)

n

where M
1

= x1+x2+. . .+x n

n

M2
= y +y.+...+y
-12 n

n

M = aM1 + bM 2

Yl'Y2'  . . .,Yn ‘6nfJnd
Yl = (a+xlP  - Xl2

Y2  = (a+X2)2 - x *2
. . . . . . . . . . . . .
. . . . . . . . . . . . .
, . . . . . . . . . . . .

Y =n tatxnP  - x 2n

{a +x$ xf

Yl, Y2’ . . .I Yn Cia a m+2M)

M = x1+  x*+x3+. . .+x n
n

N = YL+Y2+YJ+.  . .+y n
n

(a+X1) 2 +(.3+x2) 2 +...+(a-x,) 2= -w. 2+x1 2 2+.. .+x n 2,

n

= ia2+2ax .cx 2)+...+(a2+2aXn+X2)-(x~+x;+...+~)
1 1 n n

n
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N
2= Iy + 2(ax.mx,+...+zax  1

n

=!?z+2 Ia (x,+x,_+,~~+Q
n n

= a2+ lax

Ill terms ---- T1,  T2,  . . .,  Tnl

H1 = T1+T2+...+T
9

+n"12 terms  ------

M =

n2
t-s ------

"*  =

froo x =

H =

(n1+n2) H =

M2 =

M2 =

“1

Tl+T2+...YIn  +T ,+...+T
1 I.$+1 Ill+"2

"1+"2

T
y+l ,T n1+2:  ***' Tn

2

Tn +1 +Tn1+2 +...a
n2

n2

nM +nM
11 22

nl+n2

nlnl+n2M2

(r.l+n2)M  - nlMl = nlM+n2M-nlM1

"2 "2

H + n1 (M-Ml)

"2



3 5

02 -x-( xpo2
- 2; -2-i  +P2
5 zi -2MMn+M2 =nc ;2xi + M2

s2 = 7 ,;,2
= z - n n22wsi +"w

=Yy: 2-2m+w

52.-,2  E ;2 -2ww+w2z (“-WI2

. . ..w

. . . (2;

x1,x2,  . . . . Xn Plo~ruuuaouuounud i

M = x1+x2+. . .+x
-----------P

o2 = .&xY+P
-1---.

n

comvert  to new scale by

'i = 50 - 20(M-3!  *
(J

1st W be thearitimetic  mean of y1,Y2#+..,Y,

w = Y1+Y2+...+Y,
_---

=
( n
c50-~1~)+~50-~2~)+...+~50-20~M-X  ) 1 f

-

n
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N = n50- 20(  (M-X1)+(M-X2)+-..+(M-X,))
/"

= 50n - 20 Ml- x.1 /n
0-I

= *, ZObM-  x. )
n b-

= 50-2OI.l+20  X.- -
o- no-

= 50-2OMtZOM
o--F

= 50

d. Thenumbersofmenlbers, means ard standard deviations of tux, distributions

are

nLlmberofmembers 100 200

means 42 45

standarddeviations 5 3

Fiti the mean and standard deviationof  the ddstxibution  formed by the tM

distributions taken m-ether.

from X =nx+nx
11 22
n +n1 2

x1 = 42 x2 = 45

"1 = 100 n2 = 200

2 = lOO(42) + 200(45)

100 + 200

= 13,200

300

= 44

from ns2 = I& + c,z, + n (S2
2 2

+ c;,

dl = (44-421  = 2 , c2 = 144-451  = 1

n = 300

300 s2 = 100(25+4) + 200(9+1)

= 4,900

s2= 4,9
300

s = 4.04



ifwtitawnti  x = Jp”Xi
2 0

5+3+6+ . ..+5+4=
20

= 96/20

= 4.8

nl5)11~~"09iu9~;Ui210UaL~~i1111iL~'uua'l~u~lfi;aul~nlu7n  Cvii

Y
waqa 2,2,:3,3,4,4,4,4,4,5,5,5,5,5,5,6,6,8,8,8

5UKUd 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

if~uu;lUAa~~aK6ru~ud
N+l 2 1
-T- =--T  =

10.5

. . iklO~lU = (5+5)/2  = 5

pJifuaJ = 5 (tw-i1F5taw  aml?‘lto&l~)

lo. WWI Mean,Mediam  Mode ovpsut&&hd  20,ttar 17, 16, 15, 19.

19. 18.  12, 13, 13, 17, 16. 14. 14, 16, 15

16

16

20+17+16+...+16+15= = 254/16 = 15.875
1 6



3 8

7k;ya 12,13,13,14,14,15,15,16,16,16,17,18,19,19,20

7Timld 1,2,3,4,5,  6, 7, 8, 9, 10,11,12,13,14,15,16

ffmJ~lUncoi3K~attRrun'ud  - N+l = - 16+1 2 = 17/2
2 = 8.5

. =16+16= 1‘3
. . irn tlg IU  2

plCIf!lJ  = 16 (ifrau  5 umn7’7 baM3du

6-l. wn-~r;l  Mean, Mediam uas  Mode aouraac$~~ 2 , 4, 8, 1.6, 32,

64, 128, 256, 512 uaz 1,024

1 0

2+4+8+ . ..+1024=
10

= 2046 =
10

204.6

I
uoqa 2, 4, 8, 16,32,64,128,256,512,1024

8iJKud 12 3 4 5 6 7 8 9 10

N+llnJqlu  RaG(7aftArun'ud  - = 10+1 =
2

5.5
2

- 32+64= - =. . ahrJq1u  2 96/2 = 48
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d.
muqnndu~znou& LUU 6.2, 5.1, 8,7, 6.2, 4.1, 3.3, 5.4, 6.2,

6.7 9.6up:

n. mm  Mean,  Fediam uaz Mode

u. pwppl?ku 10 u&n Mean, Mediam  UQ: Mode

n. uanvphhu  10 U&I Mean, Mediam uaz Mode

7iaya 3.3 4.1 5.:L 5.4 6.2 6.2 6.2 6.7 8.7 9.6

rlmvl 12 3 4 5 6 78 9 10

ln up4Cie~3i?K~8uKiJd = 10+1= 5.5 akq1u zz 6.2+6-Z  = 6 2
2 2

. -. gwoul! = 6.2

DJ. &qa ynGT?Fpi3u 10 ci&-&qaymSnu’n”CiE1a

62,51,87,2,41,33,54,62,67,96

lY9xd.l  L amlOw
ClOXi

= i=l

10
= x +x +...+x

1 2 10
10

6.2x10+5.1x10+...+9.6x10=
10

= 10(6.2+5.1+...+9.6)  = 10 x 6.15
10

= 61.5



z2 = (a+Xl)+(a+X2)+,..+(a+Xn)/n

= ("a+(X1+X2+...+Xn))/n

cxi= $+ y



&. brwTn 1.9 uo$fntluu+nnu  25 Tn\&dftu

100, 83, 88, 81, 83, 96, 105, 108, 78, 102, 97, 113, 126, 94,

85, 119, 67, 91, 88, 99, 88, 72, 77, 88, 114

n. WWI I.9 ~adumuffnr3uu

u. ffnr%dmu~n  il 1.Q rn'~\q

II. Un~tuudrs  I.9 &m-h  1.Q r& Ill(t~u~tmr~u~uUntluu~unun

n. IQ,~~$um~nr%n~  =
100+83+t38+...+114  =

93.68 =94
25

91. ffniGud?uulnd  MO (~IUULIU)  = 88
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F). ifntl~&7  IQ.“%& I Q .  du Bo~i(,~ai,?lun;lo~“t~‘uuJiunun

Ui IQ.vadnl  ~fJU~na-nUul,4uua'l~~hireI"uaurllnluI"

;aym 67  72  77  78  81  83  85  88 91  94  96  97  99  100 102  105 108  113 114  119 126

f 11111214111111 11 11 11 1

F)~UIU  ~do;tm&muffn  t~u.dfflQ.  n’;ni?IQ. t&(94)  = g x
100 = 52%

i=l  A
~InSwl; x = 55

35
55x35 = z xi

i=l
walJ7n%avu;ya  ll% 1925


