Maths Chapter 5: Arithmetic Progrecsions
AT S - JHITR Sfear

C’Aapz‘er Review

Arithmetic Progrecsion (AP): A list of numbers in which each term ic
obtained by adding & fixed number d (the common difference) to the
previous term. General form: a, a + d, a + 2d, a + 3d, ... where a ic the
firet term. Exam,b/ef: 2, 5 8 11 [d= 3) and 10, 2, ¢ [a/= -3).

Common difference: d = 2y — 2, = ag — 2, = ... I[fd > 0 the AP ic
increacing, if d < 0 it ic decreacing and if d = 0 it ic conctant. To check
whether a list ic an AP, verify that the difference between consecutive
termge /¢ the came.

nth term of an AP: an = a + (n = 1)d, where a ic the first term, d the
common difference and n the number of the term. Example: the 10th term
of 2, 2 12, ...i1¢2 + 9 x 5 =42 The nth term from the end of a finite AP
with [act term lie [ - (n - 1)d.

Finding the number of terme: (e an = a + (n = 1)d and colve for .
Exam,b/e: how many term¢ in 3, §, 13, ..., 287 28 = 3 + (l« ~1)5, ¢0n =
16. IF n comes out fractional or negqative, the given number ic not a term
of the AP.

Cumm of first v terme: Sh = (n/2)[2a + (n = 1)d]. I the last term [ ¢
bnown: Sh = (n/2)(a + ). Example: cum of first 20 terme of 1, 4, 7, ... =
10[2 + 19 x 3] = 590. The cum of the first n positive integers ic wln +
1)/2.

Relation between Sh and an: The nth term can be found From cums: an =
Sh - §'n—7. Alco the firet term a = §'7. IF Sh ic given ag an exprecsion in k,
find §'7 for 2, and S, - §7 For 2y, then d = a, - 2.

Three terme in AP: To solve problems on 3 terme in AP take them ac (a -
d), a, (2 + d), co the cum ic 3a. For four terme uce (a - 3d), (a - d), (a +
d), (a + 3d). If &, b, c are in AP then 2b = a + ¢; b o the arithmetic

mean.
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Applicatione: AP problems often arise in cavings (a fixed amovnt added
every year), ceating arrangements in rows (each row has a fixed number
more), calary increments, loan repayment in equal instalments, and
ctacking logs or bricks. Identify a, d and », thew apply the formula for an
or Sh.

Key Terme

Arithmetic Progression — (ict where each term differs from the previoue by a

fixed amount

First Term (a) - The ctarting term of the AP.

Common Difference (d) - Fixed difference between consecutive terme.
nth Term — an = a + (n - 1)d.

Sum of n Terms — Sh = [h/Z)[ZA + (n - 1)d].

Lact Term (1) - Final term of a finite AP; $h = (n/2)(a + /).

Finite AP — An AP with a lact term; it has a fixed number of terme.
Infinite AP - An AP that continves without end.

Arithmetic Mean = Middle term b of a, b, ¢ in AP: b = (a + c)/2.
Increas'ing AP - AP with d > ©.

Decreasing AP — AP with d < 0.

Sum of n Natural Numbere — n(n + 1)/2.
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Check the ancwer

Notes by Abhichek Siv

Diagrame / Flowcharte
AP Formulae
Quantity Formula
Common difference d=a, -2
nth term an =a+ (n-1)d
Sum (with d) Sh=w/2[2a + (n-1)d]
Sum (with () $h=w/2(a+])
an from cume an = Sn - Sh—y
Types of AP
AP
I
| |
d>0 d=20 d< 0
I I
Increaging Constant Decreasing
| | |
2,5 65 9 49 4 7,6 3
Solving an AP Problem
Identify a, d and w
J
Choose an or Sn formula
J
Substitute the values
l
Solve for the unknown
4
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Terms of an AP

a |l 5|l a+d | | a+2d | - | a+3d

Jextbook Exercise Questions
Q.1 Find the 10th term of the AP 2, 2, 12, ...
Ans.a=2,d=5 a45=2+9x5=92

Q.2 Which term of the AP 3, 8, 13, 18, ... ic 287
Ans. 28 =3+ (n—1)5, c0on - 1= 15 and n = 16. It ic the 16th term.

Q.3 Find the cum of the firet 22 terme of the AP 8, 3, -2, ...
Ans. a =8 d=-5 n=228=11[16 + 21(-5)] = 11(~87) = -9779.

Q.9 Find the cum of the first 15 multiples of 5.
Ans. 8 16, ..., 120:a = 8, [ = 120, n = 15. § = (15/2)(8 + 120) = 960.

Q.5 IF the 3vd term of an AP i¢ 12 and the 2th term i¢ 29, find the AP.
Ans. a + 2d =12, a+ 6d = 24. So 94 = 12, d= 3, a=6. AP: 6, 9, 12, 15, ...

Q.6 Find the cum of all two-digit mumbers divicible by 3.
Ans. 12,15, ..., 99:a=12,d=3,1=99-99=12+ (n-1)3, n=30.C =
15(12 + 99) = 1665.

Important Board-Pattern Questions (with Solvtionc)

Q.1 [1 mark] Find the common difference of the AP 1/p, (1 - pl/p. (1 -
2b)/p, ..

Ans. d = (1-plp - 1/p = —p/p = -1.
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Q.2 [1 mark] Find the 20th term of the AP 3, S, 7, ...
Ans. 3+ 79 x 2= 41.

Q-3 [2 marke] Find the number of terme of 5, 9, 13, ..., 185.
Ans. 185 = 5+ (n = 1)4 givec n = 46.

Q4e/2 marke] Find the cum of the first 25 terme of an AP whoce nth term is
3+ 2n.
Ans. a; =5, a5 = 53. = [25/2}(5 +53) = 725.

Q5/3 marke] The cum of the firet n terme of an AP ic 3n?+ Sn. Find the
AP.
Ans. & =8=0a, S, =22 coa, =14 d = 6. AP: 8, 14, 20, --

Q.6 [3 marke] A cum of Re 200 is to be uced to give ceven cash prizec, each
prize Re 20 less than the one before. Find the value of each prize.
Ans. §'7 = 700 = [17/2}[20L + 5(—20)]/ o 2a — 120 = 200, a = 160. Prizec:
160, 140, 120, 100, §0, 60, 40.
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Notes by Abhichek Siv



Maths Chapter 5: Arithmetic Progrecsions
AT S - JHITR Sfear

Wmﬂw

FAITR At (AP): Fiman #1 vt It folaret i ve, fiwer Ug & U fAfag
THT J (F19 ATR) oAieat F [ReAar & THIT T a, 0 +d, a + 2d, a + 3d, ...
STeT o g g &1 IRV 2, 5, 3, 11 (d = 3) 377 10,7, 4 (d = -3)]

A HIT d = a, — a1 = a3 — a, = ... A2 d > 0 qr AP gefATT, d < 0 I EIIHTT
3 d = 0 ar IR gt & = AP 2 7T T TE 3T & ToIT AT UG T iR
JHTT EITT A7

AP T naT Ug: an = a + (n — 1)d, TT&Tl o TUH Uz, d I1a 32 3717 n ug Ht J=7
& IFTET 2, 7,12, . FTI0GTUE 2 + 9 x S = 47 ST vz | areft HHT AP F
FgaAnarug | — (n— 1)d 3T 2|

TGl @ T T 3T an = a + (0 = 1)d & n [FEN 3Z1890T: 3, 8, 13, .., 79
N fFda g & 78 = 3 + (n = 1)S, 3id: n = 16] 7 n 19 AT swoneHer o ar ¢
TS AT AP FT Ug et 2

YA n Ggl T AT Sn = (0/2)[2a + (0 — 1)d]] Sif3F ug | T & ar Sn =
/12)Ca + )| 3T 1, 4, 7, ... & TYH 20 G T A7 = 10[2 + 19 x 3] = S90!
T n gD quient T A n(n + 1)/2 &

Sn FIZ an BT Jeer: T I nal Ug fAFHTEAT 6T Thal & an = Sn — Sn_y) T9H U a
= S| AR Sn, 1 HT el RAT T AV S, Tra, Sz — S1 F 0, #1317 d = a, -
ail

AP o T UG AP & 3 Uzl % TH H 3 (a — d), a, (a + d) & ZNT 3a 81T &)
TR ugr & forr (a — 3d), (a — d), (a + d), (a + 3d) &1 7AlG a, b, c AP H & ar
2b = a + ¢; b FHIG ATET &l

FJIART: AP o TH 9 (87 a5 T2 AT gyga), fban & PiAar (&7 uf &
fAfaIT F=aT sifew), dae alg, FA faedl F FoT bt SR o7g) AT §af & &
# 31 &1 a, d 3T n UgIT, T an AT Sn &7 I oD

AT regTaeA

FAITT At - VAt A A g g fwer o AT Afer sifeian/aer 8l
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gy#H vz (a) - AP & JTRBF UZ|

e siae (d) - FHARIT Ugr &7 2T R
WaT9g — an = a + (n — 1)d|

n UG BTN - Sn = (W/2)[2a + (v - 1)d]]
sifasr ug () - AT AP @7 AT Ug: Sn = (/2)(a + 1)]
HfAT AP - Sifdar ug areft AP, UE =T ff2iq)
i AP — &I faaTT 3id & =Iordt T

HHAGT ATET — 0, b, c AP FHE arb = (a + ¢)/2]
TeHATT AP - d > 0 areft AP
ErHATT AP - d < 0 greft API
nWWS#WW— nln + 1121

IR | wAE
AP & TT

fer T
T HIR d=a-a

naT ug an=a+ -1)d
797 (d ) Sn=n/2 [2a + (n - 1)d]
79 (| &) Sn=n/2 (a+1)
7T 3 an an = Sn — S
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AP & UFhIT

‘—A‘E

AP BT T goT HoalT
a, d 377 n g

!
an AT Sn JF Gl

Ead
Wlﬁaﬂﬁ

!
IR o

AP & Ug

a |, |a+d | _ | a+2d _,'a+3d|

WIEAYEIE HIATH TH
) AP 2, 7, 12, ... T 1057 g o1 HIfT]
IJA-a=2,d=Slanw=2+9xS5 =47

.2 AP 3, 8, 13, I3, ... &7 Hla-Trug 78 &7
FTT-78 =3+ = 1)S, 3T n— 1) =S 3R pn=16 T 16579 &
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U3 AP 8, 3, -2, ... & U4H 22 UGl & AR FAd HIAp]
IAT-a=84d=-5n=22)S =106+ 21(-5)] = N1(-89) = —979]

.9 3 & Gy 1S IUTell &1 F1T 77T PHAT]
3-8, 16, ., 120: a = 8, =120, n = 151 S = (15/2)(8 + 120) = 960]

.S AfF AP T JERT Uz 12 37i7 TTdar Ug 24 & ar AP T Hfair)
IAT-a+2d =12,a + 6d =241 37T 4d = 12, d = 3,0 = 6] AP: 6, 9, 12, IS, ...

.6 3 I fasrear T3t @r il & J=3) T AT 71 HIfT)

IR 12,15, ., 9% a=12,d=31=99199=12+(-1)3, n=30s=1502
+99) = 1665

1< Yed & FAgcaqol v (Fe7 AfRT)
.l [) 3iB] AP Ifp, U = p)lp, ( = 2p)/Ip, ... &T JTd IR T HHAT!
3av-d = ( - p)/P - Illp = -plp = -l

.2 [| 3i] AP 3, S, 7, .. &T 2007 Ug I HeD
ITT-3+19x2 =4l

T3 [2 3] S, 9, 13, .., 18S H UGl & IJ=HT 77T BT
ITT-185=S5S+ (M - 1)4 Tn = 46|

T.4 [2 3] 3T AP & T 28 Ue) T 41T I HHAT T nat ug 3 + 2n &l
JAV- a0, =S, axs = 531 S = (25/2)(S + §3) = 725

.S [3 3iz] Tt AP & TYH n UG T AT 3n* + Sn &) AP 1T HIfAD)
IO 51 = 8 =a1l S, = 22, T a, = 1491 d = 61 AP: g 14, 20, ...
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9.6 [3 3ip] F700 ¥ FIT T RIFHR gt & g RPR fazel & 720 e &
TAF QIR T HIT 1 HIeir]
IAT- S; = 700 = (7/2)[2a + 6(=20)], 37F: 2a — 120 = 200, a = 160] GIFHR: 160,
140, 120, 100, 20, 60, 401
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