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Chapter -8
INTERPOLATION-EXTRAPOLATION

T IRV & HE9S

W—a 99 (Multiple choice Questions) YHR & Y97 H YA HT S Gahdl Gﬁ feit

HETE HT Wead fafy 2
The simplest method of interpolation is

a. 9RO ( Extrapolation)

fagt@ra (Graphic)

ot fafir (lagrange method)
IYge B 9 s T8l (none of these)
SCUE 1 SRrUH i Afqan @

/e o o

Methods of interpolation and extrapolation are:-

a. ﬁg‘l’@ﬁ'&[ Tfa (Graphical method

b. sromrtordra Gfaar (Algebraic mehtod)
C. M a 3R b (Both a & b)

d g 78l (none of there)

SO M STRATUE hi & SISHIiordra
Algebric method of interpolation are :-

a. fgug fomar fq (Binomial expansion
method)

b. :eEq-iﬁg ST Afa (newton's

method of advancing difference)
C. TS @t Afg (lagrange's method)
d. gt (All)
SF X YU H STHHN SRR B Al ST
% fou sfaa dfa 2

( When there is unequal differece is x series
than appropriate method for is interpolation is)

a. fgug foar Gfd (Binomial expansion
method

b. RS 1 Afg (lagrange's method)
C. = {fd (newotn's method)

d. wfen fg (stirling method)

feue fawar Ofq emanfa = ( Binomial

expansion is based on)

a. UM YHg W (multiplication theorem)

b. I g9 W (additive theorem)
c. fege yHg X (Binomial theorem)
d EERER U ¥ &g 7=l (None of these)

~

10.

(Best method of interpolation that can be used

in any type of question)

a. =2 {fd (Newton's method)
fgug-fawar {fd (Binomial Expansion)

b.
C. QUSR] (Lagrange's Method)
d

wfedn Afd (Sterling's formula)

AU 1 fafel g (Methods of
interpolation are)

a. 2 b. 3
d. 4

d. g 7@l None of these

e 1 qElTHT Y] HLT €

(Gives forecast for the future)

a. SRIATUE  (Extra polation)
3o (Interpolation)

b.
c. aq bgMi (Bothaandb)
d.

T4 Qg &l (none of these)

g (y-1)=0, o1 fgug faear ©

Binomial expansion of formula (y-1)*=0)
a. y,-3y,*t3y,-y,=0
Y; +3y,+3y, -y, =0

b
c. Y, +3y,-3y, +y,=0
d

-3y,* 3y, ty,=0
SO0 g AT Hed

Value obtained by interpolation

a  Ifosh Yo % SR e §

(Is equal to actual value)

b, oRdfo® ToA W FH B §

(Is less than actual value)

c. WW@&T\W@W%

(Is more than actual value)

d  owdfas gea &1 Afeshan rarfad
A Bl |

(Is the maximum possible estimate of
actual value)

ANSWER

1-b,2-¢,3-d,4-b,5-¢,6-¢,7-a,8-a,9-a,10-d



Ans.

Ans,

Ans.

TSI U9 (Short Answer Question)

HUE 9 3 A TS ©7
What is interpolation ?

Rt TSROl ® fSu T 9M & "
ATl 1 6 BT B

Interpolation means determining a value from
the existing values in a given data set. It is a
process of determining the unknown values that
lie in between the know data points.

AT i GRYTST?

Definition of extrapolation ?

S TG SRS ® AR W fRE it
99 & fau Gueh! =1 stihel &1 ST
AT 2 €

Extrapolation refers to estimating an unknown

value based on extending a known sequence of
value or facts.

ST-IUIUE TS SRIVE &1 H=Ga) o 8 fo
W AUUA TE aRrvE sk QfaEr fei
FHr 22

Write the assumption of interpolation and  Ans.

extrapolation?

AU TE dRATVH ol A=A
frefefad & :-

() o Aol 1 IRERs T
(Mutual inter dependence of series )-

AU TS SBAUH &1 98 A ¢ 6
eI Aol saE § grafud B weell ue-
goft Toa qen gEd us- 9t enfu T

(i)  SfrepfEnsh IAR-TQME 1 7 Bl

(No sudden fluctuations )- g& ‘qgc—orl{lﬁ
I 98 ® foh TF 999§ g 9T &

T GHH! B Hig ATh{HS IA-IGE el
2
(iii) oRad S ° THEI@ T At

(Uniformity and regularity in changes) -

SO § 2O I8 ot O Bt 7 TR S
Ty fafeel # 9@l ¥ 8 a9 9Redd
frafid 3R ¥9H < 9 B9 2

Assumtion of interpolation and extrapoltion are
as follows :-

(1) There are no sudden change in the
values of dependent variable from one
period to another.

(ii) There is a sort of uniformity in the rise
or fall of the values of the dependent
variable

(iii)  There will be no consecutive missing
values in the series .

ExRCa M 1L (U |
RO FET femen S weRar ®1 ARk e
HA H SRS SAR-=gE € a wed St
F STOTH foRan ST =Ifew St Tee
ST T S =AMEW| 39D F1] ST
IERIBSIEIRCIFaY

SATITIOE d dBAUH H 3R faf@ay?

Difference  between interpolation  and

extrapolation?

Iqsd el W wfgs & fedt gug faviw
% foau sfiwel &1 oIAF o % fag
AV T SRRV 1 SYAM fohan Simar
2

AT<NU TG SBATIH ki 3T=<R f=fafEd &:-

AEOE [ €RIETIH

() 7 v fogst &
He fog @1 qed I

i) @ e fage @
R fog

hAT ST ‘Gh‘éQ'il('Il H AT eh
2| “SERTIM’ el B
Interpolation means read- | Extra  polation means

ing a value which lies be-

tween two extreme points

reading a value which
lies outside two extreme
values




(ii) ST h1 35:¥F | (i) STERTIH w1 3T 59 HER BRI As per binomial expansion
. < -1 5:0
THE gt B A9 # | SRSl B SER W (-1
¥ (Gaps) %) e st ys— Sy, +10y,— 10y, + S5y, -y, =0......... (1)
3 =TT S R AH () H W W,
It supplies us the missing | It helps in forecasting =80-5x75+10x72-10xy,+5x60-55=0
link . = 1100 — 430 - 10y,=0
5. STIUIUM Gl STGFTUA T SR HEE 7 > 670 =10y,
(Write the Importance of Interpolation and y, = @
Extrapolation ?) => P10 o y, =67

Ans.  SIUTUE AT STEIATOM i AN T
e frefafed & 8. fr=afafea arot 9 y, 3@ swifsw

Find out y, from the following

(Importance of interpolation and extrapolation

are as follows.....) X 1 2 3 4 5
@) e w w fan v120000| 2 | 20646 | 2.0954 | 2.1253
(for the prediction of future data) Ans
(i) o A= & fau
(for comparative study) X 1 2 3 4 5
(i) oFeEEl T sEnHiaAl ® ey y | 2,0000 [ ? 2.0646 | 2.0954 | 2.1253

yn y1 Vn v’) vA

(Benefit to traders and industrialist)
(iv)  eishel 1 319 T W YA A Y H 4 9% Ged WK 2

(Lack of data) . . )
) fgug fa=ar (As per binomial expansion)
6. SATTUE qAT QAU i Jfadl 1 fohae
. — 4 f—
9 | fawfsa feean s g 22 (y-17"=0
Ans.  3TAUTUM q STBRTUE ohi Afaai &l < Yy~ Ayt 6y, — 4y Y, =0
’ o W faisia foran S Hehar 2a- O W W (Keeping value )
@ fogt@a fa (Graphical method ) 2.1253 — (4 x 2.0954) + (6 x 2.0646)— 4y + 2.000 =0
(ii) srsmriordra Gfaai (Algebraic method) or
ST Y9 (Short Answer Question) 2.1253 - 8.3816 + 12.3876 — 4y, + 2.0000 = 0
7. fT= 9 3TeIa I 1 STAWIUA ehifolu?

Find out the interpolation of unknown number 21253 - 8.3816 + 12.3876 + 2.000 = 4y,

in the following

X 25 | 30 | 35 | 40 | 45 | 50

or 8.1313 =4y,

~ 8.1313
y 55 | 60 ? 72 | 75 | 80 o YT Ty
Ans. or y,=2.0328

X 25 | 30 | 35 | 40 | 45 | 50

y | 55|60 | ? | 72| 75 | 80
yo y1 y2 y3 y4 y5




Srdswaa v (Long Answer Question)

1. fogug fawar fafy 9@ = i @ R

(By Binomial expansion method find the missing

figure
year o9 profit in lac =Y
2004 50
2005 45
2006 X
2007 38
2008 35
2009 30

Ans.

597 fgue guR %4 ;- Binomial expansion
(y-17=0

or

ys =Sy, +10,-10y,+ 5y, -y, =0

T Wad 9 ( Putting values)
30-5x35+10%x38-10xx+5%x45-30=0
or 30 —175+380 - 10x +225-30=0
or 635-205- 10x=0
or 430 -10x=0
or — 10x =—430

430
10
2. & oo &1 fafv= aol &1 saen 4 2

2015 1 SHEEA F1 ATHE TR
The population of a district for different years is
given below. estimate the population for 2015

orx = orx =43

= (year)
1990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2020
smen (Population
in thousand) 20 22 26 85 35 ? 43
. o
Ans. 2005 s} SFEEA | SRS w@E B S

f €Y = =nfeT e Wawe® 2005 i

SEEAT R STIUE AT 1T

A5O =y, — Sy, + 10y, = 10y, + 5y, =y, =0 ...(1)
A5] =y, — Sy, + 10y, - 10y, + 5y, —y, = 0...(i1)
O 1 AT GHHO W WH T -
y,-(5%35) + (10xy,) —(10-26) + (5%22) - 20 = 0
=y, — 175 + 10y, - 260 + 110 -20=0
=2y, + 10y, -455+110=10
=y, +10y,=345........ (i)
TE FHROT 7 Tfyd i W oi-
43—5y5+ (10x35) — IOY3 + (5%26)—22=0

= 43-5y.+350-10y,+130-22 =0
= —5y5—10y3+523—22 =0
= =5y~ 10y,= - 501.......(iv)
HefteRtor (iil) 3R (iv) Sed W -

ys + 10ys = 345

=—501
=—156

—Sys —10y;
_4y5

156

ory,= —

ory, =39
.. population is 2015 = 39 thousand

39 y, 1 Jed epre & faw y, &1 71
gt (i) # W@ W -

y + 10y, =345

= 39+ 10y,= 345

> 10y,= 345— 39

10y, =306

or,y,= ﬁ
10

or,y, =30.6

.. population is 2005 = 30.6 thousand
3. fafy= ot =& foau fedr 5o fo SgeEn
F= & W 212023 % foU SHEEn A6

The population of a district is given below for
different years . find the population for 2023

=t (year) X, X, X, X, X, X Xs
1990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2020
SE (POp-
ulation in 20 22 26 ? 35 ? 43
thousand) Yo Y, Y, Y, Y, Ys Ys
y 90t & 5 Hod 716 € SN 2 o= R

iU saf fgug w1 foear < o feman
Sl

i year 5018 2019 2020 2021 2022
e (Pop-
ulation in 7 9 36 14 16
millon )
Ans.  Y¥F H 2020 T SHEET H TRHE w@E

21 Sd: WA 2020 I SHEENm @
AFATOE TR Sran



o year X, X, X, X, X, X

2018 2019 2020 2021 2022 2023

ween (Pop-
ulation is 7 9 ? 14 16 ?
millon) | Yo Y Y, Y, Y, Ys

4 T T 7 (y-1' =0 fgug fawm
(Biromial expansion )
(y_ 1)4ZY4_4Y3+6YQ_4Y1+Y():0

W I (putting value)
16— (4% 14) +6y,— (4% 9) +7=0

= 16-56+6y,-36+7=0
= 6y, =56+36-16-7
= 6y, =69
_y =69
6
or, y,= 11.5 million
39 2023 & AU dRrTYH
now extrapolation for 2023
(y-1)’=y;-5y,* 10y, - 10y, + 5y, -y, =0

L Waq 9T (putting value)
y,— (5 % 16) + (10 x 14) —(10x11.5) + (5%9) =7 =0

2>y, —80+140 - 115+45-7=0

=2 y,=202-185

or y,= 17 millon

3T : 2023 Ht SAEEN 17 million g
so , 2023 popultion is 17 million
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