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65,000 for production every year. E

:nereasing demand of the market
11 expenditure

These are widely used to find the compound interest earned,
depreciation after certain time, etc.

3.2 SEQUENCE

in daily life Mm come across the arrangement of certain aEme_, in an order. Such as ar
rangement of students in a row as per their roll numbers, arrangement of books 10 the

library etc.

81.. o? ‘ommon difference.
=_and common difference = =
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Third et = Iy 4 3d (=a+(@-1)d
ﬁoﬁgga II..H..&"U..TWQ A"b&-a#lu—.v&

k2
.

o term =T =a+(n-1)d
fan AP iﬁomm first term is a and common difference is d 18

-

 ‘n’ terms of an arithmetic progression 4
mwme term du_um the common difference and S_ be _.&m sum of first ‘n’te

..-_l.._.l-.. -...'.1 ._.u. )
- 8 = | i
1S O
_J & 1 o "

+a+(n-1d

-Emﬁaqmnmmcwmmw .
S =£+£- m+m 2d + .. a+2d+a+d+a

Em.ﬁw and (2) we get |
2S_=(a+ 0+ (a+4) .. names

2S = n (a+ 1)




s iy u - = 9 -— —

= - d=7 | _ ﬁ

!lllll

. After finding d we can get

ﬁnm+m

X,=a+2d ... X, = a+nd

Arithmetic mean: If a, x, b are in arithmetic progression then x is called arithmetic mean
between a and b. |
Since a, x, b are in arithmetic progression,
any term - previous term = constant.
X—a=hb-x -




d=5-2=3 )
T, =56
=7?
T =a+ (n-1)d(formula)
56=2+(n—1) 3
56 o= H_Cul va
54=(n-1) 3

ctively. Find the A. m. and



HNF term ..........H._ﬂm

s=a+ ,..ﬁ—,m = 1) d

ﬂm.vﬁwlﬁvw
=8+17 () .
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(formula)

a. m% many terms of the series 1 + O+ 9 + ... must be taken to give a sum of wﬁ__._,.,w_w,
jution: The terms 1,5,9,...areinAP witha=1,d=5-1=9-5=4
- S_=2415 .

n=?

N mw.min.. 1)d

2415 = 5[2(0)+(n- 1)4]

n

\




Hence

mean to n'

h



wﬂ.w‘,ﬁrglwﬁ“@r%
Q&+ 12d=35 - ¢
9= 35 =-12d = d
. -26=-13d
= d=13
(n + 2 teorms = 35
”ﬂ....ﬁw.?wl:amﬂuwﬁ
3+n+ H2=33
.. = n+1D2=35-38
= (n+1)2=32
= n+1l=16
=> n=10

1
?% a._,m a+h
1
iﬂm 2’ a+b
{, any term — previous term = Oo?g nt

are in A.P. Then prove that &, b% ¢ are algo in AP,

@85&.@

 SR0R 1,
__ AL, L _.._.“__ _._ :q - )
u ._I..I o *‘A—. “_ _4_. .g_ :
|._ g ¥

r 91 and their product is mmo Find Ea numbers.

_:ﬂﬁnﬁavenﬁ?w v d |

M t the 8 numbers in A.P. be X~ d. X,




U

—

-. The number are 7-3,7and 7+ 3 i.e,, 4, 7, 10.

sers is 55. Find
11. The sum of 4 numbers in A.P. is 32 and product of the extremes numbers 18 59
the numbers:. |

Solution: Let the 4 numbers in A.P. be

x -3d,x-d, x+d, x+ 3d
Given: Their sum = 32 ~

y . ' d 2, T ]
Proof: (xiven p"‘h Lerm .q be the Cﬂmlnun diff'@p Then pmVe that (p + q)ih term L l

_—-——."!-_
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i Tp — q
!
| I'=a+(n-1)d [Formula]
? Bdt TP=a+(p—]_) d:q (1)

, i =
JI oo GIVEP | e~ ¥
g | Tq=;a+(q—1)d=p | ..(2)
| T . .= '
| o prove: -
I\ a+(p+qg-1)d=0 ...(3)

2, _ .
| o ing 1) and (2) to get value of a and d:

a + (p-1)d= g
a + (g-1d= p
EhEL )
. (p-1-g+1)d=q-p
| (p—q@d=q-—-p
! d=94-P__A°F
p-q9 -(9-P)
. d=-1 .
 Substituting d=-1in (1)
| ' a+(p-1(-1=gq
. a=q+ p— 1
J Consider LHS of equation (3) | _
a+(p+rq—-1) d \
Substituting a=p+ q ~1landd=-1 |

1(p+ q—1)+(P+Q“1)(_1)

|
. Hence proved.

13, Find the sum of all integers between 300 and 800 which are divisible by 9.
Bﬂlution; First number above 300 that is divisible by 9 1s 306 and last number below 800

at is divisible by 9 is 792,
We Nneed

This : 306 + 315 + ... + 7192 %
S an AP. with a = 306, d = 9. Y

Tn - 792 ‘kl -
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h Ove hat in D AP. T, .+ T, _,1s independent of n.
s 2 be the first term ‘d be the common difference of an A.P.

- T,mn = a+(m+n-1)d
1 {foF. | s a+(m-n-1)d
i Adding

T . +T. ., =a+(m-n-1)d+a+(m-n-1)d
= 23+ (m+n-1+ m-n-1)d

= 2a+(2m-2)d

Lent Ty = 2[a+ (m-— 1) d] which is free from n.

Solution: Let n ) be number of days.

S, =sum to n terms = 2415

This is an A.P. with - "~ a=1,d=4,5,=2415

69
n=350rn=-—- - nis non-negative, 1 = 35.

Iy _ :
35 days the loan will be paid up.



on a straight road at intervals of O

laced b yards from t

17. 100 stones are placed
start from a basket p
back to the basket on e.

Sblution: The man has to run 2 X
grd  gstones respectively.
. Total distance = 10 + 20 + 20 + ... to 100 terms

l.e. Si00 = 10 + 20 + 30 + ... to 100 terms

We have

Here n= 100
a =10
d=20-10=10

100
Sioo = ~5-{2(10)+ (100-1)(10)] [ S = 52

Vious month. How muc

he first stone, pick up the stone
y . ﬂrdﬁ, has h(' LO run ”““H““l!"l‘" h;Hh”lh

yards apart, A "
Moy

_ hoo |
2 ln-llln . o |

| X h o

+(n-1 |
( ) d] (formuly)

}tl:hde‘ first month he saved
1d he save in the first
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__ tures 2400 cars In the first year, If the production capacity in-
o cory year by 200, find in how many years the production will be doubled?

T, = 2400 = a
e _ d = 200
T =2400 x 2 = 4800
n="7

I' =a+(n-1)d

4300 = 2400 + (n-1) 200

4800 — 2400 =(n—-1) 200
- 2400
P 200 =1~

12=n-1

| =, n=12+1
i n=13.
- The ;Jduction will be doubled during the 13th year or after 12 years.

| febave

90/ Firm X begins produétion with 1000 toys per year and decreasgs ij:s production by 100
toys per year. Firm Y starts with 50 toys and raises production by 25 toys per year

" () when will be the production of firms X and Y are equal?
l (i) What will be the production in that year’

~ Solution: Production of toys by Firm X |

| 1000, 900, 800, ...

| “Toduction of toys by Firm Y:

| * 500, 525, 550, ...

." %t in the pth yvear both X and Y produce same number of toys.
ii' : : |

\' T, for X: Fa+(1’1_—1)d

\: ‘ a2 =1000, d = 900-1000=-100
J . = .

1000+ (n—1)(-100) (1)
T for Y=a+(n-1)d
a= 500, d = 525-500=25

I | 19 .(2)

- 500+ (n-1)25
(1) = (2)



during the 5% year of production, the productions of firms X and Y are equal
The production in that year: T,

I.=a+(B-1)d
=a+ 4d
=500 + 4 (25)
=900 + 100

I
L ol




3
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T7 =20 + 600
_. T7 — 650
made by Amit in the 7* year = Rg g50.

' term T = ar”

Sum of the First n Terms of a G.P.
; Let a be the first term ‘r’ be the common ratio and S, be the sum to n terms.

(1)

g | Sp=a+ ar+ar® +..+ar' ,
Multiplying by r |
' " 1S, = ar+ ar? + ar’ +...+ar- . 9 -
: Sub,tracting (2) from (1) [Remaini;lg terms get cancelled] I
- S,-rS,=a-ar " )

L]

S (i-r)=a(l- r’)

a(' _ rn) \;;&]ere r+1
1-r I

S =




progression. Then x; x; ... X are n geometric means

e note that 4, X; X, X; ... X, b are (n + 2) terms of G.P

term is b i.e. /




S7 _ 3(12f_ 1)

S, = 381

s

& Ifthe 5% term of GP is 81 and 2"4 term is 24. Find the G.P.
lution: Let the required G.P. be '

Progression 173

...(1)

ook 2)
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Now from (2),




[

I.‘I

|' _ 49 nuit JOL
= DR

i’ 10

. I
: 188 =
P laoe
A

_bers in G.P. Whose sum is 26 and their product is 216.

X
——,X,XI‘

r'”
o1 Pl’ﬂdu(.‘-t = 216

r

x* =216




.
| S=T+ 77 + 777 + TTTT + <. . "-(J)
Let : o G.P. Divide the equatiqy, ( )}
' This is not a geome '
7 and multiply by 9.

_‘g= 1+11+111+...

| it 1nt
ric progression. To convert |

97§=9+99+999+

% = (10-1)+ (100~ 1)+(1000- 1) +...

g$=(10+ 100+ 1000+...)+(-1-1-1-..))
Now 10 + 100 + ... is a G.P. with a=10, r= -199— =10,, .

10
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b:'a-r; C=b1‘, d:: & &

3 a+b=a+ar=a(l+ r
b+c=ar+br=ar+az2=ar(1+r)

c+d=br+cr=arz+ar3=ar2(1+r)

T
Vbtc_ar(l+r)
a+b a(l+r) -
c+d_ar2(1+r):rf

b+c ar(l+r)
.a+h, b +¢ ¢ +darein G.P. with common ratio -

1. IfS,, S, and S, are the sums of n, 2n and 3n terms respectively of a same G.P. then

i
I*Provethat Sl(sg—sz)=(sz—sl) .
Droof: Let a be the first term, r be the common ratio. Then sum of first n terms of GP
| a 11— r _
S, =——— (1- - ) =S, (Given)
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ot 3 géometr
S-Inse. Lev the Teqmred G.F. be
’gﬂ“ﬁon' < 405
ey f27Y = 5, 5 term = 405
Haﬁ’ TI] = ar n-1
405= 5r°"
405 _ 4
5
fl=r*=r=3

i )%=313=45><3:135.
39 APPLICATION OF GEOMETRIC PROGRESSIO _
- PROBLEMS el

9, 8 3S. 60 without 1nte ana. '
I G orraws s, 8o,/ ce the preceding one. Find the 3™ and last

Required G-P. is 5, 15, 45, 135, 405.

instalments, each installment being twi
installment. .
Solution: Let the first installment be Rs. 2
then 914 {pstallment = 2a ‘_ -
3 installment = 2 (2a) = 44
Uearly the instalments _ |
4,2a, 4a, ... form a G.P. with first term

Sy of 12 instalments = Rs. 32,760

_ 5 and common ratio = 2

6.8, = 39760
But - o = ‘a(rn _1)
- " r-1
a2 -1
P12 = *(fz:.i |
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= 8000%(0.8)"
= 8000x 0.4096
‘- = Rs. 3276.30
§ who owes his partner Y a sum of -RS. 4000 in a business transaction, is requested
i b;Y o pay the amount in 12 daily installments. Commencing with one paise 2 day
. o the amount on each successive day. Considering this as a very profitable

and TWILE = . .
- device of clearing the debt, X accepts it. Do you think that X will gain in the

.5 Wind X’s gain or loss.
ily installments,

golution: The da _
1 paise, 2 paise, 4 paise, 8 paise.......

[rmaG.P. Wlth a= 1,
We have
~alr’ 1
, o el
e r-1
i
{Ba=nl
Sn _ ‘ ] _ 212 _1
| | \ 2 1
= sn_-=4096—-1=4095'
o J Hence totally X pays Rs. 4099.
DO = So X loses in the bargain. |
Jo < | 1,088 = Rs. 4099 — Rs. 4000 = Rs. 95
‘ 12'1’.AP-61'8011 is entitled to receive an annual payment which for each year is less by one-
tenth of what it was for the year before. If the first payment is Rs. 100, Prove that he
j cannot receive more than Rs. 1000 however long he may live. '
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10 10

. A golf ball is thrown vertically upwards to a height of 1_00 mts. After striking t},
._Jground it rebounds three fifths of the height to which it rose first gnd S0 on for
successive rebounds ﬁpd the total distance covered by the ball before it stops.

Solution: Before the first rebound, the ball has covered 100 x 2 = 200 mts.

After the first rebound, the ball will rise —g-x 100 m and covers 2x § x 100 mts. before

O
the 2nd rebound. The ball will '

Stop after infinite reboundings.
~. Total distance covered | °

2
Y 1+§+(§) T | L, 8 /3)2
5_ 5 see 1+-_- 3 | | |
57 5| T...c° 1s an infinite G.P

Witha::.]_, 1*'-_;_-3

e

5
2% I(X)x § '
2 S =_4 1
1-r ., 38
O
= 5H00).
1 5
Total distance COVere 2 E
O
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2{_2130]_ C— a Aac— ac— * — 9 — ac

ad? are 1.1
(a+g(@a-9
-—aC(a—— c)(a-— C) ac cC A4
H 1.l gEs
a ¢C

- x-5,9x are in A.P.

lnan AP,
Ay term — previous term

7y 5 3x= 9x— (7x-9)

— constant.

d+ C

_c) (2ac- 2 - ad)2ac- ac- &)

| >
(a+¢)

‘ ‘ 2 1 mon
, sum of the series 1S 952 and com



We have

Now

952 n¢

I

+Hbn

(1]
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a=38+34
a =172

H H.

19 and number of terms = 17,

-

-100><Rs 2.50 = Rs. 250

| gﬂﬂmonal cost # Re. 0.25 is charged for every subsequent foot.
mﬁ‘ feet it is Rs. 2.75, for 1027¢ feet it is Rs. 3.00 and so on.

ﬁgffor remaining (220 — 100 = 120)

f?;'zs, 3.00, 3.95. ... which form an A.P. with a = 2.75, d = 0.25, n = 120.

Sy =5[2a(n-1)d]

Siop =5 [2(275) + (120~ 1)(025)

= 60[5.50+(119) (025)]
5 ;
- Total cost of tubewell of 220 ft deep |
| _ 2115 + 250 = Rs. 2365 ".

CMMfmnmm

™ erm of 3 G.P. is 12 and the gth term is 96. Find the sum of first 9 terms.
-ht abe the first term and r be the common ratio of the G.P







x—-d+x+x+d=18
3X =18
X=0




rtain pendulum bob 1n succeeding swings form 5 (1
lculate the distance traversed by the bob befor, ;

ed over by a ce
16, 12, 9... cm respectively. Ca

10. The distance pass

comes to rest. |
Solution: The distance traversed by the bob b
- 16+ 12+ 9 + ...

ofore it comes to rest

This is an infinite G.P. with

12 3
:].6 P — = —
a s I 1 1
S :i |
5 1___'r[formula]
N | 1 ]_6
g - 16 _16_ .
T I |
”.L 1_§ 1

Th.e digits are in A.P, If the digits are
6. Find the number.

'n a "y ' ‘
S XVZ = x(100) 4+ wv10) + z

"1
x B o N e
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gived: Zyx — Xyz = 396

[z (100) + y (10) + x] - [x (100) + y (10) + 2] = 396
100z + 10y + x — 100x - 10y — z = 396.

99z - 99 x = 396

x=a—-d,z=a+dand a=14

99(4 + d) -99[4 - d] = 396.

9 4 +d-4+ d) =396

99 (2d) = 396
l - . 396 3%
=59 ~ 198~

Hence the digits are Xyz
a-d a a+d

4 -2, 4,4+ 2
2,4, 6.
.. The required number 1s 246.

' 12.1fa b, care in G.P. then Prove that log, n, log,n, log n are in H.E.

le

')

13, v |
. }_.fza’ b, ¢ are in AP, b, ¢, d are 1n G.P., and ¢, d, e are in H.P. then prove that
- = ae,

pl‘()gf. - a9+ C |
R br C are 1n A.P‘; b::'. — - ‘ ..(1)

"dareinGPp, 2= bd 1 . @)



