
Geometric Progreassion in Nature 

Bacteria such as Shewanella Oneidensis Multiply by doubling their population in size 
after as little as 40 minutes. A geometric progression such as this, where each number is 
double the previous number produces a rapid increase in the population in a very short 
time. 

lCl'l:tl.I.CI.~: 

9 
~ell"tl~-~en 

(Geometric Progression) 

9.1 :ut¥i 

9.2 n ~ 't.lt. iiutc:tc:tl1 ~?1. 
9.3 ~ctl-t1 :ut¥i 

9.4 ?t.Ql i~ 'llt-1 

9.1 :ut¥i (Meaning) 

~~[l ~2a .&1.8 <t~:ct f.ltt+t.-1. :ut~:ct~dl ~i:~>tt.l:utL...[l oiJ.sq~(l. ~~ll--t.l :ut<:t.Ol-:ut<:t.Ol Ml~ ~Ltt ~. :utl'4.~ :ct+t.ict~ 
~~ll--t.l. :oJ.~l:ct .&~ ~~l ~~- % ~~ll+t.i .&1.8 '4.~l ~ z!A.& '4.t.l.--t.l. ct~lctct :ct~"l.l. :oJ.-1. ~~ct~ ~l.tt d..t :ct+t.ict~ ~~[l 
.&\1 ~. 'C.l.d.' 3, 6, 9, 12, .... 

~q_ :oJ.l'4.~ ~w ~~[l ~~u.-n~-~~[l Lctil. :ut~l:ct .&~~. 
1:u~l. 1 :oJ.l'4.~ 3, 6, 12, 24, ... ~~[l a8~. 

:btl ~~[l~ J.I.P.l+t. '4.'C. 3 ~. a& J.I.P.l+t. '4.'C. 3 .t 2 q~ ~~[l~ d.L =bl.l'4.~l.t 3 X 2 = 6 +t.ut ~ % ~~[l~ ~~ '4.'C. ~. 
a& ~"1St '4.t. 6 .t 2 ct~ ~~[l~ ctl. :utl'4.~l.t 6 x 2 = 12 +t.ut ~ % ~~[l~ ?(1.~ '4.t. ~. ~"1St ~l~l.+t.i :utl ~~ll--t.i z!A.& 
'4.t.l.~ +t.utctl ...[l~--t.l ~~U.-n~ :oJ.<ta ~\1 ~ : 

~~ '4.t. ?(1.~ '4.t. <tl.~ '4.t. 
J.I.P.l+t. '4.'C. = 2, ~~ '4.'C. = 2, ?(1.~ '4.'C. = 2, :btl ot ~d :oJ.lOlUJ. 

~w ~~ll4, -12, 36,- 108, ... a8~. 

:btl ~~[l~ J.I.P.l+t. '4.'C. 4 ~. a& J.I.P.l+t. '4.'C. 4 .t (-3) q~ ~~[l~ d.L :utl'4.~l.t 4 X (-3) = - 12 +t.ut ~' % ~~[l~ 
~~ '4.'C. ~- a& ~"1St '4.'C. (-12) .t (-3) q~ ~~[l~ d.L :utl'4.~l.t (-12) X (-3) = 36 +t.ut ~. % ~~[l~ ?(1.~ '4.'C. ~
~"1St ~l~l.+t.i :oJ.l ~~ll--t.l z!A.& '4.t.l.~ +t.utctl ...[l~--t.l ~~U.-n~l. :oJ.<ta ~\1 ~ : 
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~~ ~ &'ill2, 1, t. 1· ... a6~. 
~l &~n~ lt"L~ 't~ 2 u. oi ll"l~ ,.~ 2 ~ ! ct~ ~lin~ tU. :bll'l~~ 2 x t = 1 ~t?t u, Y &~n~ 6fl'!( 't~ 

U. oi_ 6fl~ 'l~ 1 -1 ~ ql ~lit~ tll ~'l~l-11 X t = ~ ll.t?t ~~ Y t'S(l~ ~'!( 'l~ U. 6fl~ tl~l\ll ~ t'illwti. 

~£1\b 'l~'\..0. lltlldi. ..fl~-11. ~lill'tl~ ~:lola ~~ u : 

6{1.~ \I.~ 1 ?{\~ \I.~ 1 ~I.!! 'l~ 1 
ll"L~ \I.~ = 2 , 6{1.'!( \I.~ = 2 , ?[~ 'l~ = 2, ~l at tld. ~~LUI. 

C3"1.~ d\ll~El ?l~ &lit~!. ~..fl. ~u &ISO.lli oi6 tlhl~ u} n ~1 ~ &litwti (n +1) lll "lt ~-1 n lll 'l~wtt 

~ru'tl~ tl~d~ ~~e~. u. ~lcfi .R~in~ ~liil.'tl~-i!Ril b~ctl~. 

2 = 21 

8 = 2' 

(3~ ~ld.~'\lli ou~..fl ~wtl ~~~ 1, 2, 4, 8, •.. ~. Y ~~L'tl~--~U UL[(\ ~. 

d.ll.Y ctdutwtt ~_,il...fl ~wtL ~tl'l\ : 2, 4, 8, 16, ... U, d. 'lli!l ~ru'tl~-.R'ill ~tlfc\ ~. 

~lili-rt~-i!Q.-u }lEU! ~ct~ttdU 6£lllt~--

ttl~ l ~ ~ Cll(bd..{l ~'lRL 

~~l~ 200 b~~ ~!Attt ~ ~~ d. ~~ 5 

q,\f 6L~'ill tU~ u. 
~ta..fl ~'lftl 200 b~l.~ u ~~ 

ll "1. "l 5 q, l{ oil ~a. 61. "llifl "lltt ~ a. ..0. 
lltl"l 5 ql{ 6Ll~ d ~'lftl 200 X 2 = 

400 bil~ ~rtlttl ttil. ~c\6{1.~ 5 ctllwtl 

~a. ~'li:U ~tl'-ll. 6L"t.li!U tldl a. 400 X 

2 = 800 bil~ ~rtlttl ttil. ~l~ a...ft 
~'lr-tl ~"j,lsll 200, 400, 800. . .. 

(b~1~"lL) tti, 'i 2 ~!lilhncttuft 

~liiht~-.Rii!U 61.-.tL(\ U. 
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kla ~ ~ttl~ t,~ ~L~EL..ft 50 Ell\Jl 
~~ l--L ~ ~ ~~a~~ ct~ 10 %ttl~. 

~LEL..ft t~ ~'l.~a..ft ~SO Ell\Jl ~i&k 
l--L ~. t~ ~~EL..ft ~ ~~ Cl.~ 10% q.l 

~ d.ttl ll~at rt~..u ~a 5000000--500000 

(5000000 --LL10 %) = 4500000 ~i&k l--L 

tttl.. ttD.-. tt~--ll ~a 45ooooo - 45oooo 
(4500000--LL 10 %)= 4050000 ~~ lo-l 

~ttl. ouat, 5000000, 4500000, 4050000 .... " 
0.9 '?,lW:tt~Cllafl ~li!i\:tt~ .R~i!U ~--Llct ~-

~ ~ ~ 10,000 ~ortslti. COAL k~ct 

~. ~ ... k a~ a..u mL-a "~ q_~ 10% ~~~ 
dtlllj( ~~ ~. ~l~ k a..fi COAL ~l~ ~~ Cl~ 
10 lkL..U ~~ Cl~tl. 

~ ... kati Gjpll k~LctEL Uat ~ 10,000 ~ ~~ 
~oris 10 % dtlllj( ~L~ ~(\ttl ~k Cl~ t.U.~ 10,000 

+ 1000 (10,000 ..U10 %) = ~ 11, 000 ~tl. 
~ct ~ ... ! ~ 11,000 Cl'l~ 10 % CIUI!j( ~'lit a ttl 
tJQ-. rt1l..u ~a a 11,000 + 1100 = ~ 12,100 
~t~.. a Gjf tta .,[l-. tt1l..u ~a 12,100 + 1210 

(12,100 o1.l 10 %) = ~ 13310 ~til. ~Lat, 

10000, 11000, 12100, 13310 •••• "1.1 ~lill:tl~ 
CLLCI(l ~iiil:u~-.iiSO. fll--LLct ~. 

9.2 ~~~ 't6 1lut.ctcu~ '-~ (Formula for obeaiDiDg n 01 term) 

oi a~~ r ~~d~ ctl«tfclk ~'Wtl~ &tt, d\ ~--Lli'aik n ~ 1 atll Y .i~U'd n ~ 'l~ T,. = r 1 Jltt a .il$(l~ 
'!liillu~-.ilitl k~ ~- a ~ .R~U'd llttat 'l~ ~~ r ~ .ililt..U ~attftl. '!lli!Llu~ (common ratio) k~ ~. 

~at, ~ruu~-.i~o-ti 1s1:1U 'til a. ar, arar •... ~ ~~ n atL 'l~ T,. = a,-1 ~ ~iiil.u~-.iiSO.'d :&atlftl. 'l~ 

i~ ~. 

t3tl.&~•t : oi ~·'tl~-«litl'ti ~"" "'' :a.t-l ~"''11t ~·'tl~ ~~1t 1 ~ol2 Qq dl ~' "' uti\. 
~l!lil.u~-.iiSO.'d llttat 'l~ a = 7 ~~ ~Latlftl. ~l!lU"d.~ r = 2 ~ ~~a~& 'l~ tU~Cll'd ~- ~l~ b. n = 6. 

a, r =Ill.~ n ..(l r!atd\~ n atl 'l~ T. = a,-1 lti ~, 
T

6
= 7 X (2)~1 

= 7 X (2)5 

= 7 X 32 

=224 

~at, .R~i!U'd ~4 'l~ 224 ~. 
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(3~L~:(~l 2 : ~h ~~il:rt:(-~~Ulti ~lltl~ ~~U"rt:( ~-1. 'tl~~ 't~ ~1s1l 3 ~-1. 324 ~1tt rt1lt?.tlt 't~ ~u~1. 

'1~U"rt~-~~llli.i ~Lli.Lrt{ '1~U"rt~ r = 3 :ut.t tti~~ ttt. 324 t9. :ut41: T5= 324 :ut.t ~?.tli.tt'C. ~2~ 1 a 

~i:l~:icu'd, t9 
:ut4I T 5= 324 t9. 

arS-1 = 324 

a (3)4 = 324 

ax 81= 324 

324 .. a=sr=4 

:utlli., ~~ll'd, ~~l{ 1.l'C. 4 t9. 

(·: T = ar"-1) 
n 

(·: r = 3) 

(3~L~:(~L 3 : ciA ~QU"rt:(-~~Ulti lt?.tlt 't~ ~-1. ~1~ 1.1.~ ~1i1l 5 ~-1. 40 ~1tt n1 ~lltl~ ~QU"rt:( ~u~1. 

'1~U"rt~-~~ll'd, ~~li. 1.l'C. a= 5 :ut.t ~l.!is 1.l'C. 40 t9. :ut41: T4= 40 ~.t ~L1.l~ ~Lli.Lrt{ '1~U\l~ r ~i:l~:icu--t.l. t9. 
:ut41: T4= 40 t9. 

arA---1 = 40 

5xr3=40 

--~_40_8 ,_ 5 -

.. r = 2 

:utlli., ~~ll--t.l. ~Lli.Lrt{ '1~U\l~ 2 t9. 

(·: T = a~-1) 
n 

(·: a = 5) 

(3~L~:(~L 4 : ~h ~~U"rt:(-~~Uilt?.tlt 1.1.~ ~-1. ~lltl~ ~~U"rt:( ~1i1l 4 ~-1. -2 ~. ciA ~~Ui n ~ 1.1.~ -128 ~1tt 

n1 n ..fi l!ltrl ~u. ~1. 

:utL'4.c:t. '1~U\l~-~~llli.i ~~li. ttt. a= 4, ~Lli.Lrt{ '1~U\l~ r =- 2 :ut.t n ~ 'l'C.- 128 ~2~ 1 Tn=- 128 t9. 
:ut41: T = - 128 

n 

a~-1 =- 128 

4 X (-2t-1 = -128 

(-2)n-1 = -~28 = _ 32 

(-2t-1 = (-2)5 

(,j_.t Cof.L%...0. ~Ud.t ~~"l.LCldL, 

n-1=5 

n=6 

(·: T = a~-1) 
n 

(·: a= 4 :ut.t r =- 2) 

(3~L~:(~L 5 : ciA ~QU"rt:(-~~Ulti ~1~ ~-1. ~lrl~ 't~ ~1i1l i- ~-1. i2 ~1tt n1 ~~~ 't~ ~u~1. 

l:iL~L 1 '1~ll\l~-~~ll'd, ~~li. ttt. = a =ut.t ~Lli.Lrt{ '1~U\l~ = r t9. 

:utl1.l~L.t T4 = ! :ut.t T7 = i2 :utL'4.c:t. t9. 
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r3= 1 
= (~r .. 8 

r= 1 .. 2 

:-. 1 "\ --~ 3 . . 
~<-t r = 2 "'t T

4 
= ar = 4 +u lf._3dl, 

a (M 3 .. = 4 

ax 1 3 .. 8 = 4 

a= 3 X8 .. 4 

.. a=6 

~q ~~O:d, e~1 '-I.e ~U.~:tcu1 ~ ~t:fi. n = 10. 

a, r ~.t n ...(li:E+Lnl..t Tn = ar'-1 +Li lf._3di, 

(l)'G-1 T1o= 6 X 2 

1 = 6 X 512 

3 
= 256 

~L+L, ~~U110 1 tLe 2; 6 ~. 

G6l~~~l 6 : ~~u:rt~~~U 9, --6, 4, ... i s 1j t~.6 t~!:t1. 

~t:fi a= 9 ~.t r= -9
6 = -3

2 ~. 51 '-I.e ~U.~:tcu1 ~ ~2a 1 n = 5 

a, r ~.t n ...(li:E+Ldl Tn = ar'-1 +Li lf._3dl 

( )

5-l 

T
5 

= 9 X -,} 

= 9 X (32r 

16 
=9 
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1 

:utt.fl a = t :ut."t r= f = 2. :utLo1 '-lt. ~U.~:icu'd, ~ ~2a 1 n = 8 
8 

a, r =ut."t n ...U f!+t.dl.."t T = ar"-1 +t.i l;l3di, 
n 

T
8
= ~ X (2)8-1 

1 
X (2)7 

= 8 

1 
X 128 =s 

= 16 

=bl.L+t., ~~[l'd, =bl.Lo1 '-lt. 16 ~. 

G~l~~~l 8 : ~ !16 ~h ~~~n~~~U1 t.U~ 't~ 4 ~1tt rt1ltetlt ?l~l '-l~1-t1 ~~Uhl~ ~~~1. 
l:iL~ 1, >1.21.+1. '-lt. = a =ut."t :ttl+t.L"-1. ~~U.n~ = r ~. 

:utt.fl ~~ '-lt. 4 ~ ~2a 1 T 
2
= 4. 

~q n = 1, n = 2 :ut."t n = 3 ."1. T = ar"-1 +t.i l;l3di 
n 

T1= a, T2= ar =ut."t T3 = ar +t.iil. ~-

:utl+t., TlxT2xT3 =a X ar X ar 

=a3 xr3 

= (ar)3 

= (4)3 

= 64 

(·: T
2 

= ar = 4) 

:utl+t., ~~[l ... u >1.21.+1. ?t.~L '-lt.L"i.L ~~LL3L~ 64 2l.Ll{ ~. 

G~l~~~l9: ~h ~~~n~-~~U1ltetlt 't~ :ut~ ltetlt ?l~L '-l~1-t1 ~~llhl~ :ut':lilt 3 :ut~ 216 ~. rt1 ~~U17 ~ '-1.~ ~~~1. 
~~[l'd, >1.21.+1. '-lt. 3 ~ ~2a 1 a = 3. 

~q n = 1, n = 2 :ut."t n = 3 ."1. Tn = ar"-1 +t.i l;l3di T1 =a, T2 = ar =ut."t T3 = ar +t.iil. ~

>1.21.+1. ?l~L '-lt.L"i.L ~~LL3L~ 216 :utL'4.c:t. ~. 

~2a 1 T1 x T2 x T3= 216 ~-

T
1 
X T2 X T3= 216 

a X ar X ar = 216 

a3 x ,-3 = 216 

33 X TJ = 216 

27 X TJ = 216 

,-3- 216 - 8 
- 27 -

.. r = 2 

d.P.[l ~~[l'd, :tl.Ld1 '-lt. T
7 

= a,n 

(·: a= 3) 
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:.T
7
=3X(2)6 

= 3 X 64 

= 192 

:Ql.Lli., ~~0.1 :ct.Ld.~ 1.lt. 192 ~. 

C36L~~~l 10 : ~ ~~l~1 2, G, so ~Qiht~-~QU"ti ~ n1 G ..U a"tn ~u~1. 

:Ql.4{ T 1 = 2, T 
2 

= G :Ql. -1. T 
3 

= 50 ~. 

G 50 
2=a 
G2 = 100 

G =± 10 

G = 10 :Ql.~cu - 10 

:"1 ') b c d . ~'\ ;'\ '\ 
~L~L :1 -=-b =-= r, mL r -ut3 ~ ....... ct~ :Ql.~<:t. ~. a c 

b = ar, c = br, d = cr 

c = (ar) r = ar :oj_-1_ d = (ar) r = ar3 

ci T = a T = b = ar T = c = ar T = d = ar3 
1 ' 2 ' 3 ' 4 

at)~ ctl. T 1, T 2, T3 , T 4 ~~U:n~-~~O.l-li ~. :Ql.Ll-l a, b, c, d ~~LL"d.~-~~O.l-li ~. 

C36l~~Ql 12 : ~QU"d.~-~QU o.oo8, 0.016, 0.032, ... 1 h2~l1j 1.l6 4.096 ~ ? 

.Jr '\ 0.016 '\ 
:Ql.8L a = 0.008 :Ql."l. r = 0.008 = 2 ~. 

~q, T = 4.096 
n 

ar'-1 = 4.096 

0.008 X (2)n-1 = 4.096 

2n-1 _ 4.096 
- 0.008 

2n-1 = 512 

2n-1 = 29 

c.i. -1_ 6!.L ~ <Uct -1. :ct.~ '>l.l Cl.cti, 

n-1=9 

.. n = 10 

:Ql.Lli., ~~0.1 10~ 1.lt. 4.096 ~. 

C36l~~Ql 13 : ~ ~Qun~-~QUi ?!1~ 't6 rl ~QU--t.l >~.~"t 't6--t.1 cto[ ~1~ ~-1 ~1.~ 't6 243 ~1~ n1 ~QU ~u~l.. 

l:f.L~ 1 >L~li. 1.lt. =a :Ql.-1. :ct.Lli.L"'l ~~LL"d.~ = r ~. :Ql.4{ ?(l~ 1.lt., >L~li. 1.lt.--t.l. qo[ ~. ~2a 1 T
3 
= a2 
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(3'4.~ict ~I.!! tt.~ 243 ~aa 1 T
4 

= 243 

:. T
4 

= ar = 243 

. . r X r = 243 (·: r = a) 

. • ,.s = 243 

.. r = 3 

~Cl.. a= r 
.. a= 32 

.. a= 9 
a= 9 ~.t r = 3 acti, 9, 27, 81, 243 ... ~~[ll{U\. ~-

(§t.Lt!:tQl 14 : ~h c:tLlhd Cl~ 2009ltl bt .. hltl ~ 10,000 ~l h:tlct ~. Cl~ 2010ltl ~ 20,000 ~L h:tlct ~ 
~-1, Cl~ 201lltl ~ 40,000 ~L h:tlct ~. hl~ ~h Cl~ltl ~l h:tlctC-1. :thlt \l.lf.9~l Cl~ltl ~l h:tlct~ :thlt 

h:tni ~lt~iU ~- n1 ct~ 2014lti c:tLlhd~ !2<:\l :thlt ~l h:tLc:U t!il ? 

~~ cJ.tffit J.t.?.tli. q'b[li.i ~2a 1 q'b[ 2009li.i ~ 10,ooo "'NL ~~Let ~. :. J.t.?.tli. tt.~ (a) = 1o,ooo ~. ~~ qif 

"'NL ~~a ~~li. ~»LLt:NL q'b[ ~~cti 6f.l{~[l ~ C\.?..(1 :ctlli.L"'l ~~U:d~ (r) = 2 ~. ~Ltt.~ q'b[ 2014li.i "'NL ~~a ~~li. 

~il.~ctl..U ~ ~2a n = 6. 

a, r ~.t n .t Tn = a~-1li.L ll~di, 
T 

6 
= 10000 (2)6-1 

= 10,000 (2)5 

= 10,000 X 32 

= 3,20,000 

~Lli., q'b[ 2014li.i "'NL ~~a ~li. ~ 3,20,000 ~. 

(§t.Lt!:tQl 15 : ~h 50,000 ~2:t..U lftltrlLctltJ\l \I.LQU..U 2[!\ tt.LQU(l 'l~'l:fi ~~e-ll ~- ~061.l hl:tQL t.:t ~oCLL~it 

"'.L~iU1 ~:t ~ou(§ h:trll ~~~ 1!1.~ ~tL ~. rll tt.i<t ~octL~tL[ \I.~ "'.l~iU1 ~:t h2~ t!il ? (1.~ "'.LQU ai!llti 
(31i:tld 1.(l.) 

50,000 f:aa~..[l~:tli.dlctlufi tt.L~[l..[lai~ tt.L~[l?..(l 'l~'l~ <li.~a ~- :. a= 50,000 = Tl' ~~ ~oCLL~i\. tt.L~[l'd, 

«L~ ~OLLG ~~di ~.S~ 1!1.~ ~~ ~. :. :cllli.L"'l ~~U\1.~ (r) = ~ ?.tit. 

~~ ~ocu~~L tt.~'d, tt.L~U'd, «t.~ = 50,000 x ~ = 25,000 R:-1.2~ ?.tit. ~Ltt.~ tt.i~ ~octl~~i tt.~'d, tt.L~U'd, 

«L~ ~il.~ctl'd, ~ ~2a n = 6. 

a, r ~.t n..U (El{d,L Tn = a~-1li.L ll~di, 

( 
1 )6-1 

T6 = 50,000 2 

= 50,000 (~r 
1 = 50,000 X 32 = 1562.5 

~Lli., tt.i~ ~octl~~L tt.~ tt.L~[l'd, «L~ 1562.5 f:a2~ ~it. 

(§t.Lt!:tQl 16 : ~h ~L~:t..U q~ 20 ~L"l ~. ~ Cl.~ t.:t ct'll3 2hl1.L t.~ q~rt\ t!ltl rll 6 Cl~ tt.~ rl ~l~:t..U q~ 
h2<:\l t!il? 

= 100+3 = 1 03 
r 100 · 

ct«<.l 3 2~L--LL ~~ q~ ~ C\.?..(1 
~L~~..[l ~La..[l ct«<.l 2000000 ~- :. a = 2000000 = T

1
• ct«<.l ~~ qi( 

3 ~L--LL ~~ q~ ~-

:. r = 1.03 
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~~ c:p{ ttt91. ltLih...[l q~ = 2000000 X 1.03 = 2060000 = T2 ?.tit. :utltt~ 6 q{ ttt91..-[l q~ ltU\:tc:tL...[l t9 
~2a n = 7. 

a, r =ut-1. n.-o. lE+t.dl T = ar"-1+t.i ~~di, 
n 

T
7 

= 20,00000 (1.03)7- 1 

= 20,00000 (1.03)6 

. . T7 = 2388104.5930 

:utl+t., 6 q{ ttt91. ltl~~...[l q~ :utlltl~ 23,88,105 ?.tit. 

C36L~~Ql 17 : lt:t\\'1--tl et~L~L'il 6~ Cl~ 15 % ~l"i.Cll ~~ ~~hl~ --t!& h~ ~. ~ lt:t\l--t..fi "t~d~ltd ~ 50,000 

~Llt, dl ~Ld q\:[ \l~ lt:tU--t.U altd h2<:il?.til ? 
+t.ltU--t...[l "t~l:c.lE+t.d ~ 50,000 t9. :. a= 50,000 = T

1
• +t.ltU--t--tl. t.L~L~ ~~ qi( 15% t9. 

[l n n: · :r :'I :'I ."A 100 -15 . . r = 0.85 +t.lt 'i"l.L 1.3+ld+t.l C!. "1. 15 ~l'iL t.L2l~L C)l. :. r = ~ = 0.85 

~~ q{ ttt91..-[l +t.ltU--t.-o. lE+t.d = 50,000 X 0.85 

= 42,500 = T
2 

?.tit. 

~Ld q{ ttt91..-[l +t.ltU--t...[l lE+t.d ltU\:tc:tL...[l t9 ~2a n = 8. 

a, r =ut-1. n...[l lE+t.dl Tn = ar"-1 +t.i ~~di, 

T
8
= 50,000 (0.85)8--1 

= 50,000 (0.85)7 

= 16028.8544 

~ 16028.85 

:utL+t., ~Ld q{ ttt91..-[l +t.ltU--t...[l lE+t.d ~ 16,028.85 ?.tit. 

9.3 ~t\'11 ~e{ (Meaning of Sequence) 

~ a, ar, a-?-, a-?, ... -1. ~~U"d~-~~[l a8~ dl a + ar + a-?- + a-? + ... ~ ~QU"d~ ~tl. (>t--tit. 

~Ln., ~ 2, 6, 18, 54, ... ~~u"ct.~-~~U el.!{ dl. d.--tL~ +t.utdl ~~u"ct.~ ~&1.2 + 6 + 18 +54+ ... ?.tit. 

~~U"d~-~~U--tL >LI!l+t. n tt~L'il ~~c:tLUJ.L-1. :ci!sd Sn ct~ ~ltL[c:tc:tL+t.i :utlct t9. d~ 
Sn = T1 + T2 + T3 + ... + Tn 

~!{l Tn = ar"-1, n = 1, 2, 3, ... 

:utL+t., S
1 
= T

1
, S2 = T

1 
+ T2, S3 = T

1 
+ T2 + T3 c:tOL~. 

~ (>t\:ti "l~L a :ut-1. ML ~tt+t.i ~ltL[c:fi~ dl, 

S = a + ar + a-?- + ... + ar"-1 +t.UJ.it. n 

~QUn~-~Q\l'iL ~6~lti ..fi~ 6:tL[~a ~?ll ~L\l~ ~Lft>trtl. c:t:ll~ ~hl~ a8~ : 

(1) ~~ = r = ~L+t.L..tt. ~~U"d~, :uttfl n \:t'i ";l~LL3 t9. 

(2) Tn+1 = Sn+1 - Sn ~!{l n = 1, 2, 3, ... 

(3) S = na ~!{i r = 1 
n 

a(rn -1) . 
(4) Sn = (r-1) ~L r '# 1 
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C36L~~Ql 18 : ~Qiht~-~QU 5, 15, 45, •.. 'il ll¥tlt "li~ "1.6L'1L ~~ctluttllll~l. 

:ott:il J.l.P.ll-1. \Lt. a = 5 :ot-1 :tl.ll{l....q ~~U"d~ r = 1g = 3 ~. 

J.tP.Ll-1. "li<t "lt.L'iL :tt~cuutl. ~ul:tctL'iL ~. :. n = 5. 

, _n r'l' :\ , a(r" -1) . . 
a, r :ot"1. n"1.L 1.!1l-ldt"1. s. = (r _ 1) l-ll ~~dl, 

s - 5(3
5 
-1) 

5- (3-1) 

5(243-1) 
= 2 

5(242) 
=-2-

= 605 

:otll-1., J.t P.Ll-1. "li <t "lt.l. -11. :tt ~ ctL uti. 605 ~ . 

C36L~~Ql 19 : ~QU-rt~-~QU 8, 4, 2, ••• 'il ll¥tlt 6 \l6L'1L ~~cuutLllU~L. 

:ott:il J.tP.Ll-1. \Lt. a = 8 :ot-1 :ttll-LL....q ~~u-n~ r = : = ~ ~. J.t¥tl-l 6 "Lt.L-tL :tt~CLLUJ.L ~UI:tCLL-tL ~. 
n = 6. 

\ n r'l' :\ , a(r" -1) 
a, r :<Jt"1. n"1.L L!Sl-l.dt"1. Sn = (r-1) l-l.l ~~dl, 

s[- ~!] 
= (-~} 

= 8 X (-~~) X (!1) 
63 

=4 

:otll-1., J.tP.Ll-1. 6 \lt.L'iL :tt~CLLUJ.L ~ ~. 

C36L~~Ql 20 : ~h ~~U.-rt~-~~Uill¥tlt "1.6 3 :ut-i ~lltl~ ~~U.-rt~ 2 ~1q rllll¥tlt ~l~ "1.6L'1L ~~euut1llu~1. 

:ott:il J.tP.Ll-1. \Lt. a= 3 :ot-1 :ttll-LL....q ~~u-n~ r = 2 ~. J.tP.Ll-1. <tl~ "lt.L'iL :tt~CLLUJ.L ~UI:tctL'iL ~, ~2a :& n = 4. 

\ n r'l' :\ \ a(r" -1) . . 
a, r :<Jt"1. n"1.L L!Sl-l.dt"1. Sn = (r-1) lil ~~dl, 
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3[24 -u 
s4 = (2-1) 

3(16-1) 
=-1-

= 3 X 15 

= 45 

~Ll-1., J.l.P.Ll-1. <m. tLt.l.-tl. ~~cuutl. 45 ~. 

G~l~~~l2t : ~! ~~il:rt~-~~U otli.i ~lli.l~ ~~i'ht~ 0.2 ~.t J.tetli. ?L~l tL~1-t1 ~~c:Llut1 0.496 ~ n1 J.tetli. tt~ ~u~:tl.. 

~4{ ~Ll-I.L..tt. ~~u-n~ r = 0.2 ~.t J.l.P.Ll-1. ?L~L "L't.L"i.L ~~cuutl. 0.496 ~2a 1 S
3 

= 0.496 ~. 

"\ _n N ;-.. "\ a(r" -1) . . 
r ~"1. n "'l.L ~l-lct.L"'l. Sn = (r-1) l-ll ~~ct.l, 

0.496= a[0.23 -1] 
0.2-1 

O 
496 

_ a(0.008-1) 
. - (--0.8) 

a(--D.992) 
0.496 = ( --o.8) 

0.496x(--D.8) 
a= (--D.992) 

a= 0.4 

~Ll-1., J.l.P.Ll-1. "Lt. 0.4 ~. 

G~l~~~l 22 : ~~un~-~~U 800,400,200, ••• -tl h2Gt.l tL~L-tl ~~cuut1 1500 etil. ? 

~41: J.l.P.Ll-1. "Lt. a = 800 ~.t ~Ll-LL..tt. ~~u-n~ r = ~ = 0.5 ~. J.l.P.Ll-1. n tLt.l.-tl. ~~CI.LUJ.L 1500 ~. 

~2a 1 s = 15oo 
n 

800[(0.5)" -1] 
sn = (0.5-1) 

1500 
= 8oo[(o.s)" -1] 

(--0.5) 

(0.5t _ 1 = 1500~~--o.S) 

(0.5)n = 1 - 0.9375 

(0.5)n = 0.0625 

(0.5t = (0.5)4 

c.i.-1 6t.L% t.t.Lct.-1 ~~"l.LCI.ct.i, 

n=4 

~Ll-1., J.l.P.Ll-1. <!H tLt.l.-tl. ~~cuutl. 1500 P.Lil.. 
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G~l~~~l 23 : ~h ~~iht~-~~\l."ti ll~"t 1-l~ 21 :ut-ill~"t ?l~l "l~1'11 ~~c:ut~t1189 ~. ~l"tl~ ~~il:rt~ :til.~1. 

:uttil J.tl!.lli. \l'C. a = 27 :ut.t J.tl!.lli. ?I.~L \l'C.L'il ~:tcUUJ.L 189 t9. ~2a 1 S
3 

= 189 

n: :-. , a( r" -1) . . 
1.3li.dt"L sn = (r-1) loll 1;\._hdl, 

S _ 27(r3 -1) 
3 - (r-1) 

189 
_ 27 (r-1) (r2 +r+1) 
- (r-1) 

189 = 27 (r + r + 1) 

r+r+1=7 

r+r-6=0 
(r + 3) (r - 2) = 0 

. . r = - 3 :Qtl!.lql r = 2 

:utlli., ~Lli.L..tt. ~~U\l:t - 3 :utl!.lql 2 t9. 
G~l~~~L 24 : ~h ~~il.\1.~-&~\l."ti J.t~"t 1-l~ 1 ~ :ut-ill~"t 1-li~ "l~1'11 ~~c:tLt~t11 ~. ~l"tL~ ~~il.\1.~ :til.~L. 

:uttfl J.tl!.ll-l \lt. a = 1 :ut.t J.tl!.ll-l "li~ \l'C.L'iL ~~qLUJ.L 1 t9 ~2a 1 S
5 

= 1. 

lEl-ldL.t S = a(r" - 1) lolL 'l-lhdi, 
n (r-1) ~ 

s = 
1(r5 -1) .. 5 (r-1) 

1 = 
(r5 -1) .. (r-1) 

.. ~- 1 =r-1 

.. ~=r 

.. r4 = 1 

.. r = ± 1 

a& a = 1 :ut.t r = 1 ~l.tt dL J.tl!.lli. "li~ \l'C.L 1, 1, 1, 1, 1 I!.I.Ltt, ct'iL ~~qLUJ.L 5 I!.I.Ltt \l~L :utLtta ~~qLUJ.L 
1 t9. d.?.(l r = 1 ~w-1. '1?.(].. 

a& a= 1 :ut.t r = -1 ~l.tt dL J.tl!.lli. "li~ \l'C.L 1, -1, 1, -1, 1 I!.I.Ltt, ct'iL ~~qLUJ.L 1 I!.I.Ltt, d.?.(l r = -1 l!.lil.. 

:utLl-l, :tttl-lt..tt. ~~U.\1.~ - 1 t9. 

G~l~~~l 25 : ~~il.n~-~~U 2, 4, 8, 16 ...... -1i ll~"t n "l~1'11 ~~c:ttt~t1 5ooo ~ c:t~ -1-fi ;tc:U n ..U "t~n"t a"tn 

:til~1. 

:uttfl J.l.l!.lli. \l'C. a = 2 :ut.t :ttlli.l..tt. ~~U\1.~ r = i = 2. n \l'C.L'il :t~,~qlUJ.L 5000 ?.(]. qfl. '1~. 

~2a 1 s < 5ooo. n-

, , a(r" -1) 
a :at .. r ... sn = (r-1) l-li 1;\._hdi, 

s - 2 (2" -1) 
n- (2-1) 

= 2 (2n-1) 
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~q_, S < 5000 ~)qL~ 
n-

2 (2n - 1) ~ 5000 

2n- 1 ~ 2500 

. . 2n ~ 2501 

~q_ n..U IAIA~:i l:i.-t 'i~LL3 ~ltdl ltL2 2n..fi ~ltdl.-j 3L~3 ..{l~ ~"'f(J{ (J{.-tLcfl~ :ut-i. n..U at "i.-t 'i~LL3 ~ltd ltL2 

2n ~ 2501 P.tltl dcfl n..filt~"dlt ~ltd <:!.~~. 

n 4 5 6 7 8 9 10 11 12 

2n 16 32 64 128 256 512 1024 2048 4096 

3L~ '4.~~ ~~ ~l3l~ Is n = 10 ltL2 2n = 1024, n = 11 ltL2 2n = 2048 ~ :ut-i. n = 12 ltL2 2n = 4096 at 
2501 3~di ~ ~. 

n = 11 d n..filt~"dlt ~ltd ~ Is at.-LL ltL2 2n ~ 2501 P.tltt. 

n = 11 

(§t,L~~~l 26 : ~~u-n~-.il~U 1, 3, 32, 33, ... ""llloletli n "lt.L""LL ~~cuUJ.1 :otL~llil :ot1~1 3000 etltt rtcll. n..U <:L~rlli 

glirl ~u~1. 

:ottfl ltP.tlt '4.t. a = 1 :ut-i. ~Lltl"'l ~~U.-n~ r = i = 3. ltP.tlt n '4.t.l..-tl. ~~qltiJ.L :otl.mlti :otl.~l. 3000 ~)q) 

~~~ ~2.a 1 s ~ 3ooo. 
n 

"\ "\ a(r" -1) . . 
a :at .... r"1. sn = (r-1) ltl ~3dl, 

s - 1(3" -1) 
n- (3-1) 

3"-1 = 2 

~q, S ~ 3000 ~)qL~ 
n 

3";
1 ~ 3000 

3n- 1 ~ 6000 

. . 3n ~ 6001 

~q_ n..U IAIA~:i l:i.-t 'i~LL3 ~ltdL ltL2 3n..fi ~ltdL-j 31.~ ..U~ ~"'f(J{ (J{.-tLcfl~ :ut-i. n ..U at "i.-t 'i~LL3 ~ltd 

ltL2 3n ~ 6001 P.tltl dcfl n..fi <:L~dlt ~ltd <:!.~~. 

I :. I ~ I ~3 I ~9 I 2:87 I ~I 
9 

19683 

n=8 
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(§~lt!:(~l 21 : ~! ~~~n:(-~~u 1-u2 S8 = 10S4 t!1~ n1 'r' ~~~1. 

:oJ.t!I, S
8 
= 10S4 

a(r
8 
-1) - w[a(r

4 
-1)] 

(r-1) - (r-1) 

I' - 1 = 10(r4 
- 1) 

(r4 - 1) (r4 + 1) = 10(r4 - 1) 

r4 + 1 = 10 

r4 = 9 

.... r=±.J3 

(§~lt!:(~l 28 : ~! ct~.£bd rl'il ~!:(l-1, 1~ ltl~ ~ 5 ~lit ~. 2~ ltl~ ~ 10 ~lit ~. 3~ ltl~ ~ 20 ~lit ~. 

~llt :(loll' ~~LL(§"'i.L ~Cl~ !:(rll t.tlt~\l. :(!lt ~lit ~. rlL10~ ltl<f ~I{\ ct~.lbd~ rl"'i.L fu:(l-1. h2~ :(!lt 

~l~ t!il ? 

C"l...~ 1<:0. ~L:if ~ 5 :oJ.L-4. ~ ct~ J.ti!.L~ '4.'C. a = 5 .. ~"'f :oJ.L'4.<a ':(.3~ :oJ.OLLC3.-t.L ~q~ !':(.d.L ~~~[l ':(.3~ :oJ.L-4. 

~ d.~ ~L~L~ ~~lt"d':(. r = 2 ~ .. =bl.L'4.~ lOlfi ~L<f ~1{1. :oJ.L'4.<a ':(.!~ ~Ltl:tcu..{l ~ .. d.~ n = 10. 

"\ _n N ;-. a(rn -1) . . 
a, r =bl."1. n"1.L ~~d.L Sn = (r-1) ~l ~!d.l, 

5(210 -1) 
5w = (2-1) 

= __,5(~10--:-24_----<._1) 
1 

= 5 X 1023 

=5115 

=bl.L~, 10lfi ~L<f ~1{1. :oJ.L'4.<a ':(.3~ ~ 5115 I!.Lil.. 
(§~lt!:(~l 29 : ~! ct~.lbd-1. ~C-1. ~ 2,42,000 1 ~l'i \tl~ lt~'illtl !:(~ ~. ~~! lt~-1. ~l'iltl ~l\tC-t. :(!lt ~~U(§'il 

lt~'illtl !~~ ~l'i !:(dl ?\l.Oi$L ~l~l..U ~ n1 ct~.lbd~ \ttl~l lt~-1. ~l'iltl ~lit~ :(!lt ~~~1. 

~3 C"l...~ot f!<a ~ 242000 'i 'C.L'i '4.L~ ~~.-t.L~i 3':(.~ ~. ~2a 1 S5 = 242000 =bl.ot n = 5. 'C.~! ~~ot 'C.L.-t.~i 

:oJ.L'4.<a ':(.3~ :oJ.OLLC3.-t.L ~~"'i.L~i 3~<:1. 'C.L'i !':(.d.L ?[].~ <~.LOL..fi ~ ct~ ~L~L~ ~~U"d':(. r = t . =bl.l'4.~ J.ti!.L~ ~~ot :oJ.L'4.<a 

'C.L"'i...fi ':(.!~ ~ul:tcu..{l ~. ~2a 1, a ~ltl:tct.L.-t.L ~. 
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242000- a(2h-1
} 

- (-~) 

( 242) 
242000 = a -ill 

(-~) 

242000 =ax (-~2}x(!2) 

121 242000 = a x lf:L 

242000x81 
· · a= 121 

.. a= 162000 

:otll-1., :J..I.P.Ll-1. l-1.~-1. :otL'4.t:t ~L-1...0. ~3l-l. ~ 1,62,000 ~. 

G~l~~~l 30 : ~ ~ ~ .. h\tl ~ 20,000 ct~ 8 2hl--Ll ~~ ~~ c:l.Uot ~ ~- 'ti<t q1{ 't~ ~-1. }2~ ~hlt WJtil ? 

Cl.l!M ~ 20' 000 ~ .. 3l-li ~!s ~. 

. . a = 20,000 = T 1 

~ .. 3 op{L 3~t:l ~3l-l. '4.~ 8 23L Cl.ll"'!' :otL'4. ~. :. r = 1.08 

~3 c:p{ '4.t§J.l-I.UJ.dl ~l{ = 20,000 X 1.08 = 21,600 = T2 

:otl'4.~ '4.i<t c:p{ '4.t§ll-I.UJ.dl ~3l{ ~U.~tc:u..[l ~ ~2& n = 6 a8~. 

a, r :ot-1. n..O. [El{cll T = ar'-'l-li ~3di, 
n 

T
6 

= 20,000 X (1.08)6-1 

= 20,000 X (1.08)5 

= 29386.5615 

""29386.56 

:otll-1., '4.i<t q1{ '4.t§ll-I.UJ.dl ~3l{ ~ 29,386.56 ~. 

100+8 
r =wo = 1.08 

G~l~~~l 31 : ?I.~L El.-1. ~1H.I.L:ot1 k + 1, 3k - 1, Sk + 1 ~~~'tl~-.9l.~Ulti ~- rl1 k ~~~1. 

:otJI, k + 1, 3k- 1, 5k + 1 ~~U.n~-~~Ul-li ~-

3k-1 5k+l 
k+l = 3k-1 

(3k - 1f = (5k + 1) (k + 1) 

9~ - 6k + 1 = 5tz + 6k + 1 

4tz- 12k = 0 

4k (k- 3) = 0 

4k = 0 :otP.LctL k - 3 = 0 

. . k = 0 :otP.LctL k = 3 

'4.~L k = 0 l-I.Ll (3k -1)..0. [El{d- 1 l-I.UJ.~ ~ ~~L ~- d_2{]. k = 0 :otruttf ~- :otll-1., k = 3 ~ 
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(§~l~~~l 32 : ~ 15, X, 240, y ~~U;rt~~~\l\tl ~1~ rl1 X :Qt.~ y..fi ~1-trl1 ~U!:tl. 

:Qt.&, 15, x, 240, y ~~u.-n~-il~O.ll.i t9. 

>.n T2 1'-; T4 :'1 ;:-. 
c:t""t.L T. = y = y :cl.Lli.L"'l ~~LL"rt~ r ?.I.~L. 

I 2 3 

Tz 'F. :-. . 
- = - <:t.dl, 
~ Tz 

X 240 
15 = x 

.. x2 = 15 x 240 

= 3600 

•• X = ±60 

• • X = 60 :Ql?.I,CU - 60 

. . xy = 240 x 240 

.. xy = 57600 

~ct., a& x = 60 a~~ dt 
60y = 57600 

x =- 60 a~~ dl. 
- 60y = 57600 

57600 
.. y = ~ .. y 

.. y =960 .. y 

:o{Lll., X = 60 :Qt.ot y = 960 :Qt.?.lct.L X = - 60 :o{ot y = - 960. 

= 
57600 
-60 

= -960 

(§~l~~~l 33 : ~ ~h ~~U't'l~-~~\llt[ Tn = 80, sn = 157.5 :Qt.~ r = 2 ~1~ rl1 a :Qt.~ n ~il.!:t1. 

:o{tfi T :o{ot S ..{]. C&li.dl :Qt.L\ta t9 ctP.fi 
n n 

S = rT,. -a :ti?L"i.l G'4.!{LOL 3~~. 
n r-1 

T n' r :o{ot Sn ..{]. C&li.dl :ti?Lll.i '1_3di, 

157.5 = 2x80-a 
2-1 

.. 157.5 = 160 - a 

.. a = 160 - 157.5 

.. a= 2.5 

~q T = a,n-I 
n 

.. 80 = 2.5 X (2t-l 

.. 2n-l = 32 

.. 2n-l = 25 

6{-1_ c.tL~ <Ud :ct~"''.Lct.di, 

n- 1 = 5 
.. n = 6 

:o{Lll., a = 2.5 :o{ot n = 6 t9. 
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G~l~~~l 34 : oli\ ~~U:rt~-~~u li.ll Tn = 2n+l ~ltl. rtl s4 iitllCI.l. 

:otJJ:, T = 2n+l ~ • 
n 

. . T1 = 21+1 = 4, T
2 

= 22+1 = 8, T
3 

= 23+1 = 16, ... 

:at& J.l?.L+t. '4.'r. a = 4 :ot-1. ~l+t.l...tf. ~~U;rt~ r = ~ = 2 ?.Lit. J.l?.L+t. <tl~ '4.'r.l"i.l ~~CI.ltlll ~tllCI.CI.l"i.l ~ 

ct2fi n = 4. 

"\ _n f'l' :\ "\ a(rn -1) 
a, r :ot"1. n"1.L L!S+ldL"1. Sn = (r-1) +t.L l;[.._3dL, 

s - 4(2
4 
-1) 

4- (2-1) 

= 4(16-1) 
1 

= 4 X 15 

= 60 

:otL+t., S4 = 60. 

G~l~~~l 35 : oli\ ~~U:rt~-~~Uli.i sn = ; (4n - 1) ~ltl. rtl Tn+l iitllCI.L. 

:otl'4.~ "'SS.~[l~ ~~ 1 Tn+1 = Sn+1- Sn 

= ~ [4n+1 - 1] - ~ [4n - 1] 

= ~ [(4n+1 - 1) - (4n - 1)] 

= ~ [4n+l - 1 - 4n + 1] 

= ~ [4n+1 _ 4n] 

= ~ X 4n [4- 1] 

Tn+1 = 2 (4n) 

G~l~~~l 36 : oli\ ~~U:rt~-~~u sn = ~ (3n - 1) ~ltl. rtl T3 ~ill:!.'\. 

:otl'4.~ "'SS.~[l~ ~~ 1 Tn+l = Sn+l- Sn 

T3= s3- s2 

= j (33 - 1) - j (32 
- 1) 

4 = 3 [(27 - 1) - (9 - 1)] 

4 = 3 [26- 8] 

4 = 3 (18) 

T
3 

= 24 
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9.4 ~~ll:rt~-~~U--t.i ?l.~l i~ ~t.l (Three consecutive terms of geometric progression) 

tt~O. q"l.d ~~U:n':(.-~~O.+t.i z~ '4.t.L--t.L ~':(.qLUJ.L :at~ ~~LL3L':(. :atLU{L sl~ :at~ '4.t.L ~lli:.LqL--t.L sl~ t9. a& ~~U"d':(.
~~0.--t.i '4.t. a, ar, ail, ar, .... a~~ dl'4.~L '4.t.l...(l. [E+t.dl ~i:l.l:(l ~1.3L~ '4.~~ :atl ~ct. '4.t.l...(l. '4.~t.o0. 5':(.ql~ OL~Ld~ 

tr2cfu ql':(. ~':(.UJ. (>t--t.dl -1.~. ~~0.--t.i '4.t.L--t.L ~~'4...(1. l:lH~LL ~c{l ~ct. 5':(.c:fi a&~~ 1 at~ OL~Ld~ ~':(.UJ. (>t~. n..(l. 

tr2cfu [E+t,dl +t.L2. :atl I:.LL ':(. ~LL ..(1. ~ t.~L[ cfi t9 : 

n = 3 +t.L2., ?L~L z~5 '4.t.L : ~· a, ar 

n = 4 +t.L2., <!H z~5 '4.t.L : l, ~, ar, ar 

n = 5 +t.L2., '4.L:t.l. z~ '4.t.L : ?· ~· a, ar, ar 2 

--t.1~ : :atL'4.~ ~~U"d':(.-~~0.--t.i :at~Ld '4.t.l. ~i:I.I:.LqL--t.l. :at~L~ +t.L?L ?L~L '4.t.l. ~':(.dt ot :cll~d ':(.Lbfiy. 

(§t,L~~~L 37 : ~h ~~~"d~-~~U--t.i ?l.~l i~h ~t.l.--t.l. ~~cUtiLL 26 :at-1. ~~Uhl~ 216 ~ dl rt ~~U--t.i ?l.~l ~t.L t~~L. 

:att!I :atl'4.~ ~~U"d':(.-~~0.--t.i ?I.~L '4.t.L I:.LL':(.~LL :at:!~L':(. !!__, a, ar a~~-
r 

sq ?I.~L '4.t.l.--t.l. ~~LL3L':(. = 216 

.. !!__ x a x ar = 216 r 

.. a3 = 216 

.. a = 6 

?I.~L '4.t.l.--t.l. ~':(.qLUJ.t = 26 

.. !!__ +a+ar=26 r 

.. a ( l + 1 + r) = 26 r 

.. 6 (l+rr+r2) = 26 (·: a= 6) 

.. 3(1 + r + r) = 13r 

.. 3 + 3r + 3r = 13r 

.. 3r- lOr+ 3 = o 

.. (r - 3) (3r - 1) = 0 

1 .. r = 3 :a{~ql r = 3 

sq a& :atl'4.~ a = 6 :at~ r = 3 a~~ dl ?l.~l z~5 '4.t.L ~ = 2, 6, 6 X 3 = 18 (>t--t.i\.. :atl+t., ?L~l z~5 '4.t.L 

2, 6, 18 ~il.. 

a& :atl'4.~ a = 6 :at~ r = t a~~ dl ?I.~L z~ '4.t.L s3 = 18, 6, 6 X t = 2 (>t--t.i\.. 

:atL+t., ?L~L z~5 '4.t.l. 18, 6, 2 ~il.. 
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!! x ax ar = 27 r 

a=3 

?l~L '4.t.l.-tl. :tt~ct.LULL = 9.5 

!! + a + ar = 9.5 
r 

1 
a (- + 1 + r) = 9.5 r 

3 + 3r + 3,-2 = 9.5r 

3,-2 - 6.5 r + 3 = 0 

6,-2 - 13r + 6 = 0 

(2r - 3) (3r - 2) = 0 

r = ~ ~~Cll r = ~ 

~Ll-1., ?l~L z!A3 '4.t.L 2, 3, t ~il.. 

(·: a= 3) 

a& ~L'4.~ a = 3 ~.t r = ~ <a8~ dl ?l~L z!A3 '4.t.L ~ = ~ , 3, 3 x t = 2 c.t.-tiL 
3 

~Ll-1., ?l~L z!A3 '4.t.L ~ , 3, 2 ~it.. 
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(1) ~~ t.U!~ ~b '"lt~\ll ~wt.tot~ ~ tt~i\. ~1., 6[l'lll. 

'"llwt.t'li ~ f.l~ll, .,u,.. '"llwt.l'li ~l~ f.l'ill, ~ttl '"llwt.t\ll 

~1.6 f.ll2ll ~~ :btl ot tld. :bU,OlCfl.. ~~ &U!wt.t U¢Ell 
'"llwt.L'Ii ~~otwt.lkZ.EU. f.li!!LL ~L\ll ~lCL.il. ? 

(l) 

~lilll:d~~IC{lwt,t C31t~tOL ~ltll. 
BJnt: ~& 1, 0.1, 0.01, 0.001, 0.0001 -~ u. 

~~ltL ~~ '-" 
• n ~ 1 \lll.i.liltl~ (n+1)\ll 'tf. ~~ n\ll 'tf...U ~liliht~ ~~d~ :bl~El &~ d.c:Qilitl~ ~lilU"d.~-.iliO. !~CI.lq. 

• oi a, ar, ar, afl, ... ~m-a.~-.iqt ~l~ ~ 

a + ar + ar + ar' + ... ~lilil.u~ iiil. ~. 

• n~ 'tf. T,. = a,-1 -1. ~w-u~-.iqt~ ~\ll~ 'tf. !~ ~. ~ n ~ 1) 

• TIH-1 = S,+1 - S, ; n = 1, 2, 3, ... 

• ~~ r = 1 &q ~L~ S = na 
" 

~ :\ ~ a(r"-1) 
e ~'(. r :f' 1 ~L~ ~'.c, S11 = (r-1) 

• ~~ r :f' 1 ~l~ ~~ S = rT..-
1
a 

" r-
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:tcll~Ltt 9 

( fcl~LOL A) 
..fi~ ~lit~ t.t~fcl.!~'t ltA"i.L ltll ~L<ll fclhc:tL..fi 't~~oll h:(l : 

1. ~~u:n~-~~0. o.2, 1, 5, .. :i t9,i 'It~ ~w:tl.. 

(a) 25 (b) 0.5 (c) 0.1 (d) 625 

2. ~3 ~~i\."'d.~-~~0.~ >t.~'l-1. '4£ 'a' ::ot-1. ~Lli.L..tt. ~~U."'d.~ 'b' ~, ct.l. (n + 1)~ 'It~ ~nct.l.. 
(a) abn (b) ar' (c) abn-1 (d) ar'-1 ~-

3. ~~U."'d.~-~~0. 1, .J3, 3, 3 .J3, ... ~ 'ti=<t~ tt.~ !tll.~:tl.. 

(a) 9 (b) 9 .J3 

(b) 1 

(a) 6561 (b) 243 

(c) 27 

1 
(c) ~ 

(c) 81 

6. ~3 ~~i\."'d.~-~~0.~ n~ tt.~ 3(2n-1
) ~l.tt, ct.l. ~Lli.L..tt. ~~U."'d.~ !tll'=li. 

(../3)5 -1 "\ 
(d) (../3 -1) t9. 

(d) a ~-

1 
(d) 81 

W3 ~2 ~6 ~1 

1. ~~U."'d.~-~~0. 0.4, 0.04, o.oo4, ... -tl. ~Lli.L..tt. ~~U."'d.~ ~LLct.l.. 

(a) 10 (b) 0.4 (c) 4 (d) 0.1 

8. cia X, 10, -25 ~~U"'d.~-~~O.li.i ~Ltt, ct.L X ..{1. [E'l{ct. ~UJ.ct.L. 

(a) 4 (b) -25 (c) -4 (d) 2 

9. cia ~ ~u. "'d.~-~ ~0. -1.1. ~L li.L..tt. ~ ~u. "'d.~ -1 ::ot -1. >t. ~ 'l-1. tt.~ -1 ~1. tt, dl. >t. ~ 'l-1. 6 tt.~l. -tl. ~ ~ ct.L uti. !tll.~tl.. 

(a) 0 (b) -1 (c) 1 (d) 6 

10. cia ~~i\."'d.~-~~0.'1.1. ~Lli.L..tt. ~~U."'d.~ 1 ~l.tt ::ot-1. S
10 

= 40 ~l.tt, ct.l. >t.~'l-1. tt.~ ~LLct.l.. 

(a) 0 (b) 10 (c) 4 (d) 400 

( fcl~L:ll B) 

..fi~"i.l ltA"i.L'il ~h Cl.lbttltl ctc:ut.t ~l'tl : 

1. ~~U."'d.~-~~0. ar, ar, aTJ, ... ~ n~ tt.~ y ~il ? 
2. ~~i\."'d.~-~~0. 0.1, o.o1, o.oo1, ... -tl. ~Lli.L..tt. ~~U."'d.~ !tll.~tl.. 

3. ~~i\."'d.~-~~0. 7, 7, 7, ... li.L2 >t.~'l-1. 20 tt.~l.-1.l. ~~ct.Lutl. !tllltl.. 

4. cia ~~U"'d.~-~~0.~ n ~ tt.~ Tn = 2n+1 ~Ltt ct.L ~lli.l..tt. ~~U"'d.~ !tll'=li. 

s. cia ~'W.l.L::otl. 4, 1, y ~~U."'d.~-~~O.li.i ~l.tt ct.l. y ..U [E'l{ct. !tll.~tl.. 

6. ~3 ~~ll"'d.~-~~O.li.i 31.1:5' tt.~L ~ z!A3 tt.~l.-tl. ~~ct.Lutl. lt,l..tt. ~l.tt ct.l. ~Lli.L..tt. ~~ll"'d.~ y ~il ? 
1. ~3 ~~U."'d.~-~~O.li.i S7 = 15 ::ot-1. S6 = 11 ~l.tt ct.l. ~Lct.~ tt.~ !tll.~tl.. 

8. Lctltl-1. "cia a, b, c, d ~~U"'d.~-~~O.li.i ~Ltt ct.L ad = be ~il" ~l~ ~ !s "1.~ ? 
9. ~~U"'d.~-~~0. li.ll Lctltl-1. " T1 = St ~l~ ~ !s "1.~ ct. ~llct.L. 
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..U~•tlltJI.-tl-tl D6CI.lf>t ~tl\ll : 

1. ~~U"d';(.-~~[l..[l ct.t.LW{L :otLttL. 

2. ~~U"d';(. ~&l...[l ct.t.LW{L :otlttL. 

3. ~3 ~~U.-n~-~~Ul-li ~Ll-LL"-1. ~~U.-n~ 1 el.tt :at~ S
8 
= 24 el.tt ct.l. J.L~l-1. tt~ ~ul:f.l.. 

4. ~~U"d';(.-~~O.ll.i T 
1 

= 2 :at~ J.L~l-1. ?l~L tt~l.-tl. ~~LL3L~ 1000 el.tt ct.L ~Lli.L"-1. ~~ll-n~ ~ll'il.. 

5. a& ~~ll-n~-~~[ll-J.i a = 2 :at~ r = 3 el.tt ct.L J.L~l-1. 4 tt~l.-tl. ~~cuut.l. ~ll'il.. 

6. ~~u.-n~-~~[l 4, 12, 36, ... ~ fs2<:LL'~ tt~ 324 ~ ? 

7. ~3 ~~U.-n~-~~O.ll.i a= t =at~ r = i el.tt ct.l. T
3 
= .......... .. 

8. a& ~~ll-n~-~~[l-tl. ~Lli.L"-1. ~~ll-n~ 2 el.tt ct.L ~Lct.li.L :at~ ?(l~ tt~-tl. ~~ll-n~ li.UJ.CLL. 

9. ..[l~..[l ~~0.-tL l-J.LOtf.L J.lli.L~-tl tt~L ~~[l ~?1.~ li.ut.CLL : 

(1) 2, 10, 50, ... (t9,i tt~) (2) 100, 50, 25, ... (~Lct.~ tt~) 

1 2 4 
(3) 3 ·9 '27 ... (4) 2, 2J2, 4, ... 

..U~-tl-tl G~<:L itut.ct1 : 

1. :otL'4.<:L ~~U"d~-~~[ll-J.i T
5 

= 405 :at~ T
7 

= 3645 el.tt ct.L T4 ~ll'il.. 

2. a& ~~ll-n~-~~[ll-J.i J.l~l-1. tt~ i~ :at~ ~Lli.L"-1. ~~ll-n~ ~ el.tt ct.L T
5 
:at~ S4 ~ll'il.. 

3. :otL'4.<:L ~~u-n~-~~O.l-li a= 4 :at~ T
5 

= t el.tt ct.l. T
7 

~lll:f.l.. 

4. :otL'4.<:L ~~u-n~-~~O.l-li T
2 
= 9 :at~ T

5 
= 243 el.tt ct.l. S

4 
~lll:f.l.. 

5. ~~U"d';(.-~~O.ll.i J.L~l-1. tt~ 10 ~ :at~ T
4 
= 0.08 el.tt ct.l. J.L~l-1. ?l~L tt~l.-tl. ~~CLLUJ.L ~i:l'il.. 

6. ~~ll-n~-~~O.li.L2 T/ = T
2 
:at~ T

3 
= 64 el.tt ct.l. ~~ll-n~-~~[l <:L"l.L. 

7. a& 5, m, 20, t ~~U.-n~-~~O.ll.i el.tt ct.l. m =at~ t ~UI:f.L. 

8. :otL'4.<:L ~~U"d~-~~O.ll.i a= 10, r = 0.1 :at~ Tn = 0.01 el.tt ct.L n ~UI:f.L. 

9. :otL-4.<:~. ~~U.-n~-~~O.l-li a = 1, r = 3 :at~ sn = 121 el.tt ct.l. n ~ul:f.l.. 

10. a& sn = ~ (2n- 1) el.tt ct.L T4 ~UI:f.L. 

11. a& sn = 4 (3n- 1) el.tt ct.L Tn+l ~UI:f.L. 

12. a& ~~u-n~-~~O.l-li t.fl~ tt~ 5 el.tt ct.l. J.L~l-1. ?l~L tt~l.-tl. ~~LL3L~ ~lll:f.l.. 

13. ~~ll-n~-~~[l 2, 4, 8, 16, ... -ti '&2<:1.i tt~l.-tl. ~~CLLUJ.L 126 ~~ ? 
14. ~3 OI~U"d~-~~O.ll.i T = 324, S = 484 :at~ r = 3 el.tt ct.l. a =at~ n ~U.'il.. 

'-!! n n 

15. ..[l~ :otl'4.<:L ~~U"d~-~~0.-tL l-J.LOtf.L J.lli.L~ ~';(.ClLUJ.L ~&1. ~?1.~ ~UI:f.L : 

(1) 4, 16, 64, ... (J.L~l-1. 4 tt~) (3) 100, 20, 4, ... (J.L~l-1. 5 tt~) 

9 (2) 2, 3, 2 ' ... (J.L~l-1. 5 tt~) 1 1 1 
(4) 2•4•8•"' 

298 



wl\:it11.'11lll~ 1ttJt.cU : 

1. ?llil 'lwt. twtt~'\ k + 4, 4k- 2 ~~ 1k + 1 ~w.u~-.i~~ ~. ~ k w\t'\. 
2. ~ISU.u~-.i'ill 1, 3, 32, 33 ~Lllt.t~ n 1.1.tt..U ~~cuut.'\ 36StU <til ~ rt~ tMl ~l!u~ G~d -~. 
3. ~~Ll"d.~-.iiSO. 1, 2, 22, 23, ••• 1llt.l~ n \LU..U ~~<UuU 2000 } d.etl. ~ Qfi d.cO. n ..U ~d~ G~d ~it~. 
4. ~lsl\"d.:t-.iqt y, ~ • ~ , ... (OjJt{l y > O)..U. llt.l~ \li:tt \l~l~l ~~c:lluU 121 Qq, ~ x tll~. 
s. ~ISU.u:t-.iqta.U. S4 = 10 S2 I!Lfi, a ~L~L~ ~ISU.u:t w\t'\. 
'· ~ISU.u~-.i'illa.U. \li:tt~ ~~.,[loa~. 1.1.tt..U ~~cuuil ~~ ~Lctd 5:3 ~Lll~'il~l Qq, ~ ~~~ ~ISU."d.:t ~il~. 

7. ~ ~'ii\u~-.i~~ ?l~L •llU \ltt..U ~~cuuU. 31 ~~ ~~L~ 125 ~. d. .8\'ill..U. ?llil 1.1.& w.U. 
s. ~ ~mu:t-.i~~ ?l'Cl •llU 'til~'\ ~:tcuuit 6 ~~ ~·~Ml:t- 64 ~- d. ilin..u. ?liSt 1.1.il w.u. 
9. ~ t»titthl~ d.lc:t~Lfi..fi b\1...0. ~l~l~ ~lh'\fCU. ~El~~..{l ~ fil.c>crwt.tll.~d h\ ~. ~l ~c>crwt.t~l 00 ll.t.l~ 

1!\ldl~ 1o,ooo ~~~ ~ctc:ttwt.t ~~ t'lL~ ~wt.t ~u c:tt~ 1!\ldl..O. ~~ d.wt.t ~.,u6wt.tl!\ldl..O. ~~tll. 
t»t~qt ~~ ~l\lcu..O. t.llq, ~- ~ 1!\ldL it{].~ ~~ ~EL l-aet.L ~~fiL ~c:tctL \Uil? 

10. ~ 6\ ... n ,.~~ ~ad 128 -i\G..fi .,L~Ldtl h\ ~ ~~ t'll~ t»tL~ d. ~~ ~~ ~.,LL6w{l ~ h~dl ~-\t{l 
..Ua .,t~L~ ~q, E9. ~ d.li \li:tt ~~~i l-aEO...uil. .,L~ l!il ? 

11. ~ .,u"l..ft c:t«D. sooo ~- ri c:t«tl ~:t c:t~ 2 Gbl-tt ~\ c:tttcll tilf.l cU.~ c:tl{ t»tt~ rt ~11"1...0. c:t«D. l-lEI.l t:\tt? 
12.~ ~u-!1.~ G"t.d~ ~~ c:t~ 10 Ghl~L ~\ tt~il t.llfi f).~ :~ll-!1.~ "Ltl~G"ld 5,00,000 ~L'lfil tU'i, a 

6 c:tll: 'IUl :~u.!\w{l l-a«l G"ld ~il ? 

(476- 550) 

Aryabbatta was a famous Indian mathematician 
and asttonomer. His notable conttibutions to the world 
of science and mathematics includes the theory that the 
earth rotates on its axis, explanations of the solar and 
lunar eclipses, solving of quadratic equations. p1ace value 
system with zero, and approximation of pie (7t). 
Aryabhatta bad defined sine, cosine, aod invene sine 
back in his aa, int1uencing the birth of trigonometry. His 
calendar calculation bas been in continuous use in India, 
on wbich the present day PancbaDgam is based. His 
studies are also base for the national calendars of Iran 
and Afghanistan today. 

The ISRO (Indian Space Research Organization) 
named its first satellite after the genius mathematician 
and astronoll'.a'. 

• 
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