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Chapter 10 Arithmetic Progression
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Arithmetic Progre,ss/on AP |

= A Seguence. in which its terms continually B

increase or decrease by the same number |
J

~is called an arithmetic progression.

~ = The fixed number by which they increase

v
- A_O_r_.dac.y_‘easg_ii‘caﬂ&d _,Jibz_(,ammmq_djfﬁejﬂge.

of the A.P. denoted by ‘d’

= The. Lirst +erm of an 5,9 IS genera,ﬁﬂ(t/ denoted.

by *a’

Example 1:-  |1,]5 |9 5 B By e

7
HPf?/. Iirs’LL term = a [ ani

1

common dfﬂpprpnce = i [5-11 =Y or =i ay ...
General Term (nth teym of an A.P

I 'a’ ;o the PLirst term and ‘d’ is the. common

dl‘-ﬂperencp o—p an AP '/:/')é,n

Eirct teym =a = a+0-Dd

Second teym=a+d = a+GC-DdA

Thivd  term =a+2d = a+(3R-Nd and <o oan.

So, Nth Lerm = a+h-Dd
— First, Second;fhim//. - term of an AP are

—ﬁe__g}z&ciiidg de,nrﬂ‘:ﬁr)[ by ¢ NI s NP - P e
d- | P4 e S 7
- SR
=J [ 4

or by ¢,
{ — ad !

— The. general Lsvm ol P fe

0
a,.a+ot,a+zd/.a+3d,a+qaf, "

where, a,=a

a. =a+d q =a+3d andco on
2 7 TS i

and Ay = a+h=-1Dd

M;j dﬁdﬂe‘_fwi e A.P

{
|
i

— last derm L = a+ (h-1d>d when AP s -.Pt‘nife.;

|

iy /Nn+1\ th term when ‘n"is  odd
2 ./

]
!

LU MmN\ th and /M +1N\Y term when n’is even
2/ L2 7
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Exambf)e,z ”' Check , W}’Uch 019 'Hle,m v[)ofjocumda '

B —Seguences are. A.P’c
> 1!,12_ 33 4y ..

Here ;ﬂlrst i-erm Avome M and L

- Commoah di lgperence , d, = any term — brecen/mo 'L‘erm
Letd;:lll.aa=2.2_ —33 and. a =YYy |
S8, d = az-afzaz— =])] ,a,—a =33-25 =]

7 3 c= 7 ?
a%‘—dsz t;/l-/—33 2§ etc. ;

S'ihce cComm en O(JWPYPJ)/’Q [l in @ZZ casec /e_Me_

Hemp the. glVeh Sit ol - pinbene Savnng me B4R

e ! L L
alp) ?"QLL P R

Here, ﬂzrsf -éerm a ;/‘ and.

]

common d ﬂ/efpnr d ~ [

|

.-F;

Y

N

:,) az"'af #’ 04 O

Henra, the ?/vph _/:xi‘ of numbers dees not- Form
an_ A.F.

i) J3, 1>, [27, Jug,.

= B)ZB/. %E,. ('[\[g;oo-

He,re/. A = a,-a, = 2{3-J3 = [3
a,-a = 3E3-23=[3 aml Qy=0,=Y4/3-3[3=/3

Since. , d={3 in all cosec

Hence. , the. 94V@h Jict of numbers Lorme an AP

Gvd 2 ,2%, 2% 24 .. = z/w E, 16, ...

Hex.a d.:O-/l = YY.-2 =no .as—az_.g—tlz(/

=) a—-aia——a

Hence, the, given Jllsf of numbers does nat t[(lrnn |

an AP :
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’_Ezcamlgﬁe,s Fmd 7’:}16 next tuwo terms oz OJven AF

3,1 , -] -3

22— >~ 5 7

__,_§ﬁ,Qu£an.'f Since H\p aiven ﬂi&t O;[ number_c

g are
in_ AP merpﬁorp/. a = 3
2
and  common difference , d.= | -3 =|-3 =->=-
S 2 2 2
Hpre; a, = 3 Q J = | i, = = |
2. ° T g 7 2 - ! 2
a5 =z =3 31 -1 = —3—2 = -5 |
2- 2 _z
C(é = =5 C \ g =B AR e
2 .

§o/. the next two terms are -5 and-7

-
Example Y Find the 7", 40" and n* term
of the A.P 5, /,—3 =3
Soﬂub‘on;— e = d=1-5 = ~l4 |
We knouw that 3 Cln ( /)C)(, e
Put@:5 and d =-4 /Wa pr :
_ Qp= 5+ WO=DEYD = 5-Un bl e @il
D nth teym = 9—=Yn
Nmu}. 7™M lerm e C(; = 54 @-D(—H) = B2y = ——]7
and 4ot term ie. Ay, = 5-}-@()—))6—(4):5_155:-151;
S@’; - nth term = 9-yn A ™M ierm :—/q}
__and Yo" term= — {51 |
__Note:— Tn the above example since nthterm
!l le. a,= 9-Yn
> a,=29-Yxl =5  a,=9-Yx> =1 4,=9-Yx3=-3
‘7‘ and =6 en
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ExaMe5 Whtcf\ £erm 01p ‘er, H_g._-_,. ZI /cS’ 15
, . is -81 7 L i TRy .
] ,__;Soiui:mn ,_J:Iefe.,,JD;ILst tarm (= s g
_____ommon d nepere,nce_ & d = ICP 2] = —-R

let nth dteym n-p the. given A.P be -£/
then a,=-8] = n-;-/q')—/)d =& {

[\lom]. }gu'HfiﬂQ Vaﬁup of a=2) and -
2l+h-1NE3N= -8 D 2] —3p43 = —81

= ~-3n =-81—-2]-3 =2 —3n==las =5 n=35
He,,nrp/. —&1 ¢ the 25 th 4erm

‘X_ﬁmgé Write an A.P. whose 32d term is5

and_the. 7th term is 9.

Sodution :— A, = A+@=Dd 3a+2d =5 --—- ¢
Az =a+@-Dd = a+8d =9 — —-¢iy,
Subtracting ¢i> Prom Gy, we aet
gk 2 de 5 Y
Lo gd. =19
d =4 = d=1 and a =3

Hence , a, = a4+0=Dd = 3

a, = a+l-Dd = 3+ =Y

Oy= AQ+@=1Dd = 3+2x]=5 |

.SQ/. the regu wired AP is. 3/.9)5/.6/_ . x i

___EL_CLmklej How many muﬂflb‘[bs o-f U .é«p b@i‘ulpez]__é_
lo and 25079

_.Soﬂwhan_/ﬁuﬁhﬁﬁe;_QL‘i_mhmh_—éﬁ_betueen_w_aﬂ_g

250 are [2,16.20, ..., 24§

| Herp.g:); s GL-//—-/7~L/ and dn::Z‘lf
Nom/. Using Gy, = a+m-Dd.
= L zu8~lz+@ D(w) = Un-Y =036 |

D n-| =59 = n=680 36,there are A0 mul"ébﬂﬂ:
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f‘nS leepnn
mg §’ I (k-3D (zk—ﬂ) and é//c+3) wcme_z‘}:yﬁ
nSecubva terms of an AP, brd the value ofk’. .|
Solution:~ Let o, =k-3 , q ,‘_ﬂ;,zlc-z—lj_a& _a‘{/c.-fj_#_
- Notag ,Acommgn__d fgeren(,e_dw-_cz e Ly 5 ] {
D kD =(k=3) = (ki3 Gris) |
. 2D 2K+] =K 43 = Yk43_2K—
= k+Y =2k42 > 2 =k

\l

Hencx)/. the. value of k is 2.

Examble 9:- Which term of the AP 120,116,112 ...

(s its Firct negative term 9

.Sjlu{inn:— Herge/. A=l20, d= 16=1260 = —Y

We know that — a—g-(n_—/)rL

Now, 120 +M=DEY) 20 is the Pirst neggmf/m |
=) I20-Yn + Y it term
= [2Y-Ynrso =D o4y L Yn =D n=>3]

= N=-22 je. 3 2nn{ term s the -fimlf ﬂpvda‘f/'l/e,
term.

Arithmetic Progression

. o
% ‘ X
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S(,Lm ofg@lrst,n %ermc of an_ A.P.

. ] Lel‘ Us c;on5¢d_é,r 75)19 }or‘o/oﬁpm gn/en to Gauss
,CQKLe_ of the three grea :Lesi' mathematicians ot all
. 11:lmp/ aan(c’) with Newton anr[ AV‘C}?;mQJJ/p,S/Lu)hén he
was__just 1o years old. . |
He woas aﬁ/cpal, ta —ﬂmn(, the sum Of nafuraﬁ r)umbarq.

bromn | te 100. He ;mmédlafdu réf)j/oﬁl that the

um IS HB0hkp
HI'S soﬁuf/on was _ds —ﬁojﬁnu)s —
Cum(S) = | +2 + 3+ 2o +98 +99+ 100

&HFL fhph })P re_\/mePd the orn{pw 0! numbe;:s' ancL
wroto.  Gum(s) =100 +99+98+ ---+3+2+1
On addm&? these two, Aa 9ot

5c L o140l +1of 4 --- + 10l +101 +zoJ/oohmes>
= 538 = looXlol = 5=100x10l =50 x101 !
>

|
%
‘,
|

= & =5050

— lA/e_ shaﬂﬁ use the same %ec/mmue, to f/nd fhe_
cum of Lirst tn’ terms of an 4.P |
- ot ‘a’ be the first term and ‘d’ be the common |
- dillorence of an. A.P cons;sf:no of ‘n’ terms and.
0’ be its last teym, then fhg AP (51— |
a,a+d, a,+zd, W | f
where Y -a,+(n Dd. |

Il Sn/cr 2% n[enofes the sum of Lirst ‘n’ terms fa
of H’\LQP then |

Sp=a +/a+o(> +Qtod )t e +(@- >d) +(- 0(/)+/~§n\

Writing ihe: %erm; of ﬁm_ A.P. in reveyce - er |

we hade o= L4 (-d (- zd)+-~+@+d>+a,/ruz

On ad,nbnq H\p_ce, fmo e gai

— Pagel—— |

E
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28 = (a+1),> + (a +£)+ bl (a—f-,ﬁ) n;.z‘}ﬁqes___________
=28, = n@+4) _KS,?____ n @+L) - - — —(IfD

[Urrfm(_? the,_léaﬁup Qf ﬁ a+(n })/i N _(IL). 55@1

Sp. = ﬁ fa+a —)—[h—))m[:/] = N fZa;t_Cn_L)dJ
2-

'mus) Q,_ = N Ba+(n—/\c” a .@)
I > | — -

||Q

=010
=

Note sl The Pormula S, = nEo_ou-@—;)cL Por the suml
2 .

012 —Qirst n’ terms af an A.P invnﬁves -four

Quanfn‘/e_s Sn . a4 .(JL and. n. Tf we khow anly
ihree n')g éhem we. can fmr/ lhe «ﬁourz%
OunmLh‘u

%Tn an AP ." Ay = Bp B

te. Oy, = sum n-ﬂ Bipct o harme — st sl Livalefi— Y derons

¥ Sum of Pirst n’ natural numbers

The -lgmst ‘N’ natwral numbers |e. i 23,4, ==-_n
Lorm an -GiP. with a=1.,d=1 ﬂma' L=n
Using the. tormula , 3, = _@-rﬁ/\) we. get

2

sSum D,Q ‘first M o nafbtra;@ niumbers = _)1(1 +n
>

= S, = nl+l)

2

Example 1:- -3%,-33,-29 _-- 40 12 Zerms

Here , a =-37 , d= -32-£33)=Y andn=t>
Now, Sum(8,) = )’) /éa-i—(h—IBd]

48 12 (37)4—/12 Dxy] = 667(/—/«‘/‘/)

I

2= =

2
= & X(—30)D = -180
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| Exarﬁj:ﬂezz— Find the sums given below -
7+ iod 44 - + 8Y
Solution := The  given numbers form an A-P. with

g
a=% and d= jol-7=2)-7 =7
= > 2.

Let nth term be 8Y , then Qp=0+O=1Dd
J

= 8Y = 7 +hm-DxE = |2 =1+ nN-
2 2.
=2 n-J] =1] = Nl =22 -5 pn=a23 _
.
Now , Sum /S,yﬂ: nﬁaa—/h—-/)r;”
o ~ 7 Z’L—' ~— -/
=2 8 .= 23[ox72 1 (3-DxZ]= 23(4Y+Z#)
2 S > L > =
= 23X9] = 2093 = 10‘1’6%
2 2

e T -y
Note - Tn the above example since number of term

Le, ‘i’ /% nnfw_éu'uen ) ,S;Q_/_we_i):st gq ol
—ﬁormuﬂa On: Q-{—(h—-/)n[ to OQQ,T"‘ l/a[up 07277’
and _then s.= n 2a+h-Dol]
- 2L —

—

_ Example 3:— Find. the sum of Lirst 24 teyms of the
Qict of numbers whose nth term s aiven bu
Apn =33+2n y E
gof)u-&inn:’ C;iven =34+ 2nN

ri

P{L'Hll'nca nN=1,2234, --- , we get
Ay = 242X | =5 . aZ:3+2x2 e B
Qg = 3+2Xx3=9 ot Bm DAY e = I ..

A 2 =
Thus , the. lit of rumberc s . 7.9 1% ...

| NOLO- L el | o e T B e B
. 7 N+ n
Usin ggnrmu\ﬂ_gl Sn = 1 ’}L—%a -g-(n—})c}(-_‘)] L, W quot
| >
| 6§ "= 2Y[oXK 4 23X59 = |oxX5&K = AKF2.

| - o
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;._ambﬂa‘/f In an AP, it Sp= n@n—f—l) ﬂmd the AR

Solution .~ In an A.P. 3/ve,n 3, = nYn+)doeYn*+n
We. know éhat An = S el -

Now, 8, = wa/w) ok, | B ZC‘-/X2,+I> =8
g, = 3 (4yx3 —H)__,‘ - 39, S‘f = Y UXYD =2 58
AR s Bon B Q =& —S, (& 5 = /2

Hemp/ the A.P. Is ,13,21, 29, - - =
—%M
l> The ﬁlﬁs " Se.cono[ , })llmé - = -~ éerms 01p A- P dre
ai/‘aa/ Q3)--.-—.-0_.,, lf d h—[—)—an
le. o, a+d, agad,a+3d, ——— at+th-1>d

?ﬂ Ay = a+(n*1 3/1/ ahd fﬂ 2 s H\e_ ,&ISZL Llerm

-fhe_h/ n th éerm 'ﬁrom end = ‘Q— (h—1>Ad.

3) Middle terplsd of an A.P.

2 ‘n’ ¢ odoL/. then C’lil)fh term

I+ n’ Js even then /Dz_‘\th anaL/Vl -./-z\thzlerm

H\ Iag fhrea numbers are._in AP re. a, b arm/c

then 2b=a+c

oY Tﬁi B analé are
in ﬁp fhe,}q 2Y = A+ 72
V4 U (j_-
5) Sum A‘p nNumbers in A.P

LS 04/1/&)/1 " ‘LL}le)’l
(> For 3 number_c——> o~ OL cL, a.,l-f/,

(n)For Y numbers — a — 35(, a OL o-/-//{, a +3d
hﬁ)

B = n an, —;—(n~;\d/‘|

|



