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ARITHMATICPROGRESSION(A.P)

5.1:- INTRODUCION:-

Inourdailylife,wecomeacrossdifferentsituationswhereweneedtowork

followingasetpattern.Forexample,foraparticularinvestmentovertheyearwe

requireanadditionoffixedamounteveryyear,sothatwegetafixedamountfor

ouruse.Aninsectcoversaparticulardistanceeveryminuteanddistancekeeps

reducingeveryminuteuniformlywilltheinsectbeabletoreachdestination?

Thesearefewdailylifeexampleswhichneedtobeworkedoutandtoworkthese,

we willlearn aboutthe conceptofsequences and in particulararithmetic

sequencebeforethatlet’slearnsometerminology.

5.2:- SEQUENCE

Asequenceisanarrangementofnumbersinadefiniteorderandaccordingto

somerule.

e.g.(a)1,2,3,4,……….Isasequencewhereeachsuccessiveitem is1greaterthan

theprecedingterm.

(b) 1,4,9,16………..isasequencewhereeachterm isthesquareofsuccessivenatural

numbersandsoon.

5.3:- TERMSOFASEQUENCE:-

Thedifferentmumbers/numberinasequencearecalledterms.

e.ginthesequence1,2,3,4……………..,ɳ,……………….

1istheIstterm andisdenotedbya1ort1orT1

2isthe2ndterm andisdenotedbya2ort2orT2

3isthe3rdterm andisdenotedbya3ort3orT3andsoon.

ɳistheɳthternandisdenotedbyaɳortɳorTɳ.

GeneralTerm:-ɳthternofasequenceiscalledtheGeneralterm ofthesequence.

e.ginthesequence1,4,9,16……….,ɳ2……..

i.e12,22,32,42,…………ɳ2………
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Generalterm =nthterm =n2=an

Ifa1,a2,a3,…………an,……beasequence,itcanberesentedby<an>or{an}

5.4:- PROGRESSION:- Sequencefollowingdefinitepatternsarecalledprogression.

E.gthefollowingsequenceareprogression.

(i) 3,7,11,15,……… (ii) ½,1/5,
1/8,

1/11,……….

(iii) 2,4,8,16……….

5.5:- SERIES:- Ifthetermsofthesequenceareconnectedtogetherby+veor–ve

sign,wegetaseries

Forexample

(i) 1+3+5+………….

(ii) 2+4+8+………….

(iii) 1/3+1/6+1/9+……… areallseriesoftheSequences

(i) 1,3,5,………….

(ii) 2,4,8,………….

(iii) 1/3,1/6,1/9,……… respectively

5.6:- FINITESEQUENCEandINFINITESEQUENCE:-

Iflastterm ofasequenceisknown,thenitisafinitesequence.Iflastterm isnot

known,thenitisaninfinitesequence.

e.g 1,2,3,5……………99isafinitesequence.

2,4,6………isaninfinitesequence.

Note:-Ifweknow anythreeconsecutivetermsofasequence,wecanfindthe

restofthetermsofthesequence.

5.7:- TYPESOFPROGRESSION:-
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Therearefourtypesofprogression

(i) Arithmaticprogresson(AP)

(ii) GeometricProgression(GP)

(iii) HarmonicProgression(HP)

(iv) ArithmaticeGeometricprog(AGP).

(i)ArithmaticProgression(A.P).Sequenceofno’ssuchthatthedifferenceof

anytwosuccessivetermsofthesequenceisaconstantcalledcommon

difference(C.D)

e.g 1,4,7,10,……….isanA.PwithC.D=3,andsoon

(ii) GeometricProgression(G.P):-Sequenceofnon-zeronumberssuchthat

thequotient(ratio)ofanytwosuccessivetermsofthesequenceisa

constant(calledcommonRatio(C.R)

E.g 2,4,8,16…………isaG.PwithC.R=2

(iii) HarmonicProgression(H.P):- Sequence ofnumberssuch thattheir

reciprocalform anArithmaticprogression(A.P)

e.g 1/3,
1/6,

1/9,……..isaH.P,asthereciprocalsofthetermsofthis

progressioni.e3,6,9……………from anA.P

(iv) ArithmeticGeometricProgression(AGP):- Sequence of nonzero

numberswhichisbothanA.PaswellasG.P.e.g4,4,4,4………isanAGPas

thissequenceisbothanAPwithC.DzeroandG.PaswellwithC.Requal

to1

5.8:- ARITHMATICPROGRESSION(A.P)

As alreadydiscussed a sequence ,finite orinfinite is said to be an

ArithmaticProgression(A.P),ifthedifferenceofaterm andtheprevious
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term isalwayssame(constant)

Thus,asequencea1,a2,………..,anissaidtoform anA.Pof

a2–a1=a3–a2=a4–a3=……………..=d(say)

i.eif forn=2,3,4………………

Theconstant‘d’(whichisindependentofn)iscalledthecommondifference

(C.D)

ofanA.P.thefirstterm isusuallydenotedby‘a’.

e.g:-(i)2,4,6,8--------isanA.Pwitha=2,d=2

(ii) , , ,----------isanA.Pwitha= ,d=
1

6
1

3
1

2
1

6
1

6

(iii)0,-3,-6,------isanA.Pwitha=0.d=̶ 3

5.9 GeneralTerm ORthenthterm ofAnA.P:-

If‘a’and‘d’bethefirstterm andC.DofanA.P,thenthegeneralform ofan

A.P

is a,a+d,a+2d,a+3d,-----------

i.e a1=a=a+(1̶ 1)d

a2=a+d=a+(2̶ 1)d

a3=a+2d=a+(3̶ 1)d

a4=a+3d=a+(4̶ 1)d

_ _ _ _

_ _ _ _

an=a+(n̶ 1)d

Therefore,nthterm ortheGeneralterm ofA.Pis

an̶ an̶ 1=

an=a+(n̶
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Note:-Ifinthegeneralterm,weknowanythreequantities,thenthefourthone

canbeeasilydeterminedbyusingaboveformula.

5.10:-nthTERM FROM THEENDOFANA.P:-

Tofindthenthterm from theendoftheA.P

a,a+d,a+2d,-------,(a+(n̶ 3)d,a(n̶ 2)d,a(n̶ 1)d=l

Wherea=Istterm ,d=C.D ,l=lastterm ,reversetheA.P,wegetthe

reversedA.Pas

l=a(n̶ 1)d,a+(n̶ 2)d,a+(n̶ 3)d,------,a+2d,a+d,a

inwhich,now

Firstterm (a)=l=a+(n-1)d,C.D(d)=̵ dandthenwefindthenthterm from

thebeginningofthereversedA.P,weget

nthterm from end=l+(n̶ 1)(-d)

=>

5.11 PROPERTIESOFANA.P:-

(i)Ifaconstantisadded/subtractedtoeachterm ofanA.P,theresulting

sequenceisalsoanA.P

(ii)iftheterm ofanA.P aredividedormultipliedbyanonzeroconstant,

thentheresultingsequenceisalsoanA.P

5.12 ARITHMETICMEAN(A.M):-ifthreenumbersa,A,b from anA.P,then‘A’

issaidtobeanArithmeticMean(AM)of‘a’and‘b’andisgivenby

e.g.A.M of4and16is

A= = = 10
4+16

2

20

2

nthterm from theend=l-(n-1)d

A=
a+b

2
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(i.e.4,10,16form A.P)

5.13:-SUM OFFIRST‘n’TERM OFANA.P:-

LetSn=a+(a+d)+(a+2d)+--------+a+(n-1)d(=l)representsthesum of

thefirst‘n’termsofanA.Pwithfirstterm a,C.D=dandlastterm (l)=a+(n-

1)dthen

Sn= [2a+(n-1)d]thisform canbeusedwhenn,aanddareknown
n

2

=>Sn= (a+a+(n-1)d)
n

2

=>Sn= (a+l) wecanusethisform whenweknowthevaluesof‘n’‘a’‘l’.
n

2

5.14:-TOFINDanwhenSnofanA.Pisgiven:-

From givenSn,findSn-1 bysubstituting(n-1)insteadof‘n’inSn andthen

apply

IfSn=n2-1,then

Sn-1=(n-1)2-1=n2+1-2n-1

=n2-2n

∴an=Sn-Sn-1

=> an=(n2-1)-(n2-2n)=(n2-2n)=n2-1-n2+2n

=>

5.15:- TOSELECTTHETERMSOFANA.P:-

(i)WhenwehavetoselectthreetermsinA.P,wetake,

an=Sn–Sn-1

an=2n-1
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a̶ d,a,a+d

(ii)WhenwehavetoselectfourtermsinA.Pwetake,

a-3d,a-d,a+d,a+3d

Note:-Gausswasthefirstmathematicianwhowasassociatedwithfindingthe

sum offirst100naturalnumbers.

(A)MultipleChoicequestions

Choosethecorrectanswerfrom thegivenfouroptions:

1. InanA.P,ifd=-4,n=7,an=4,thenais

(A)6(B)7 (C)20(D)28

2. InanA.P,ifa=3.5,d=0,n=101thenanwillbe

(A)0(B)3.5(C)103(D)104.5

3. Thelistofnumbers-10,-6,-2,2,-----is

(A)anA.Pwithd=-16

(B)anA.Pwithd=4

(C)anA.Pwithd=-4

(D)notanAP

4. The11thterm oftheAP:

-5,-5/2,0,5/2,-------is

(A)-20(B)20(C)-30(D)30

5. ThefirstfourtermsofanAP,whosefirstterm is-2 andcommon

differenceis-2are

(A)-2,0,2,4

(B)-2,4,-8,16

(C)-2,-4,-6,-8
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(D)-2,-4,-8,-16

6. The21stterm oftheAPwhosefirsttwotermsare-3and4is

(A)17(B)137(C)143(D)-143

7. Ifthe2ndterm ofanAPis13andthe5thterm is25,whatis7thterm?

(A)30(B)33(C)37(D)38

8. Whichterm oftheAP:21,42,63,84,--------is210?

(A)9th(B)10th(C)11th(D)12th

9. IfthecommondifferenceofanAPis5,thenwhatisa18-a13?

(A)5(B)20(C)25(D)30

10. WhatiscommondifferenceofanAPwhichisa18-a14=32?

(A)8(B)-8(C)-4(D)4

11. TwoAP̀shavethesamecommondifference.thefirstterm ofoneof

theseis-1andthatofotheris-8.Thenthedifferencebetweentheir4th

termsis

(A)-1(B)-8(C)7(D)-9

12. If7timesthe7thterm ofanAPisequalto11thtimes,its11thterm,thenits

18thterm willbe

(A)7(B)11(C)18(D)0

13. The4thterm from theendofAP:-11,-8,-5,------49is

(A)37(B)40(C)43(D)58

14. Thefamousmathematicianassociatedwithfindingthesum offirst100

naturalnumbersis

(A)Pythagoras(B)Newton(C)Gauss(D)Euclid

15. Ifthefirstterm ofanAPis-5andthecommondifferenceis2,thenthe
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sum offirst6termsis

(A)0(B)5(C)6(D)15

16. Thesum offirst16termsoftheAP:10,6,2,-----is

(A)-320(B)320(C)-352(D)-400

17. InanAPifa=1,an=20andSn=399,thennis

(A)19(B)21(C)38(D)42

18. Thesum offirstfivemultiplesof3is

(A)45(B)55(C)65(D)75

19. The10thterm oftheAP:5,8,11,14,--------is

(A)32(B)35(C)38(D)185

20. InanAPifa=-7.2,d=-3.6,an=7.2thennis

(A)1(B)3(C)4(D)5

ShortAnswerQuestions

1. Finda,bandcsuchthatthefollowingnumbersareinAP:a,7,b,23,c.

2. DeterminetheAPwhosefifthterm is19anddifferenceofeighthterm

from thethirteenthterm is20,

3. The26th,11th andlastterm ofanAPare0,3and-1/5,respectively.Find

thecommondifferenceandthenumberofterms

4. Thesum of5thand7thtermsofAPis52and10thterm is46.FindtheAP.

5 .Findthe20thterm ofAPwhose7thterm is24lessthanthe11thterm ,first

term being12.
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6. Ifthe9thterm ofanAPiszero,provethatits29thterm istwiceits19thterm

7. Findwhether55isaterm ofAP:7,10,13,--------ornot.ifyesfindwhich

term

8. Determineksothatk2+4k+8,2k2+3k+6,3k2+4k+4areconsecutiveterm of

anAP.

9. Split207intothreepartssuchthattheseareinAPandproductofthetwo

smallerpartsis4623.(Mainconceptstaking3termsasa-d,a,a+dwith

theirsum =207)

10. TheanglesofatriangleareinAP.thegreatestangleistwicetheleast

.Findalltheanglesofthetriangle

[Hintsum ofinteriors<’s=180.Takingd3<’sasa-d,a,a+d]

11. Ifthenthterm ofthetwoAP̀s:9,7,5,-----and24,21,18,----arethesame

.findthevalueofn.Alsofindthatterm.

12. Ifthesum of3rdand8thtermsofanAPis7andsum of7thand14thterms

is-3,

Findthe10thterm

13. Findthe12thterm from theendoftheAP:-2,-4,-6,--0-------,-100

14. Whichterm oftheAP:53.48,43,------isthefirstnegativeterm?

[Hintletanbefirst–veterm∴an<0]

15. How manynumbersliebetween10and300,whichwhendividedby4

leavearemainder3?

[requiredAPis11,15,19,……………299]

16. Findthesum ofthetwomiddletermsoftheAP:-4/3,-1,-2/3,---------4
1

3

[hintfindno.oftermsthenmedianofn]n=189th(+)10th=3
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17. Thefirstterm ofanAPis-5andthelastterm is45.Ifthesum oftheterms

ofthe AP is 120,then find the numberofterms and the common

difference.

18 Whichterm oftheAP,-2,-7,-12…..willbe-77?Findthesum ofthisAPupto

theterm –77

19. ifan=3-4n,showthat

a1,a2,a3……form anAP.AlsofindS20

20. InanAP,ifSn=n(4n+1)findtheAP [Hintan=Sn-Sn-1],

21. InanAP,ifSn=3n2+5nandak=164.FindthevalueofK.

22. IfSndenotesthesum offirstntermsofanAP,provethat

S12=3(S8-S4)

23. Findthesum offirst17termsofanAPwhose4th and9th termsare–15

and–30.respectively

24. Ifsum offirst6termsofanAPis36andthatofthefirst16termsis256.

Findthesum offirst10terms.

25. Findthesum ofall11termsofanAPwhosemiddlemostterm is30.

26. Findthesum oflasttentermsoftheAP.8,10,12,…..126.

27. Findthesum offirstsevennumberswhicharemultiplesof2aswellasof

9.

[Hint:TaketheLCM of2and9]

28. HowmanytermsoftheAP:

-15,-13,-11,…..areneededtomakethesum -55?Explainthereasonfor

doubleanswer.

29. Ifthenumbersn–2,4n–1and5n+2areinAP,Findthevalueofn.

30. Findthevalueofthemiddlemostterms(s)oftheAP:-11,--7,-3,…..49.
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[C] LongAnswerQuestions

1. Thesum ofthefirstfivetermsofanAPandthesum ofthefirstseven

termsofthesameAPis167.Ifthesum ofthefirsttentermsofthisAPis

235,findthesum ofitstwentyterms.

2. Findthe

(i) sum ofthoseintegersbetween1and500whicharemultiplesof2aswell

asof5.

(ii) sum ofthoseintegersfrom 1to500whicharemultiplesof2aswellasof

5

(iii) sum ofthoseintegersfrom 1to500whicharemultiplesof2or5

[Hint(iii):Thesenumberswillbe:multiplesof2+multiplesof5-multiples

of2aswellasof5]

3. Theeighthterm ofanAPishalfitssecondterm andtheeleventhterm

exceedsonethirdofitsfourthterm by1.Findthe15thterm.

4. AnAPconsistsof37terms.Thesum ofthethreemiddlemosttermsis

225andthesum ofthelastthreeis429.FindtheAP.

5. Findthesum oftheintegersbetween100and200thatare

(i) divisibleby9

(ii) notdivisibleby9

[Hint(ii):Thesenumberswillbe:Totalnumbers–Totalnumbersdivisibleby9)

6. Theratioofthe11thterm tothe18thterm ofanAPis2:3.Findtheratioof

the5th term tothe21sttem,andalsotheratioofthesum ofthefirstfive

termstothesum ofthefirst21term.

7. Solvetheequation

-4+(-1)+2+…..+×=437 [Hinttakean=×,thensn=437]
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8. JaspalSinghrepayshistotalloanofRs118000bypayingeverymonth

startingwiththefirstinstallmentofRs1000.Ifheincreasetheinstallment

byRs100everymonth.Whatamountwillbepaidbyhim inthe30th

installment?Whatamountofloandoeshestillhavetopayafterthe30th

installment?

9. ThestudentsofaschooldecidedtobeautifytheschoolontheAnnualDay

byfixingcolourfulflagsonthestraightpassageoftheschool.Theyhave

27flagstobefixedatintervalofevery2m.Theflagsarestoredatthe

positionofthemiddlemostflag.Ruchiwasgiventheresponsibilityof

placingtheflags.Ruchikeptherbookswheretheflagswerestored.She

couldcarryonlyoneflagsatatime.Howmuchdistancedidshecoverin

completingthisjobandreturningbacktocollectherbooks?Whatisthe

maximum distanceshetravelledcarryingaflag?

ANSWERS

MultipleChoiceQuestion
Question Ans Question Ans Questio

n

An

s

Question Ans Questio

n

Ans
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01 D 02 B 03 B 04 B 05 C

06 B 07 B 08 B 09 C 10 A

11 C 12 D 13 B 14 C 15 A

16 A 17 C 18 A 19 A 20 D

ShortQuestionAnswers

01.a=-1,b+15c=31

02.3,7,11,----------

03.d=-1/5,n=27

04.1,6,11,16………..

05.126

06._____________

07.Yes,17thterm

08.K=0

09.67,69,71

10.40°,60°,80°,

11.n=16,term =-21

12.a10=-1

13. a12=-78

14.a12=-2

15.n=73

16.3
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17.(d=10,n=6)

18.[n=16,S16=-632]

19.[S20=-780]

20.5,13,21,29…….

21.K=27

22._________

23..S17=-510

24.S10=100

25.S11=330

26.(S10=1170)

27.(S7=504)

28.n=11,5

29.n=1

30.(n=16,8th,9th)

LongAnswerQuestion

01. 970

02. i)12250,ii)12750, iii)75250

03. 3

04. 3,7,11

05. i)1683,ii)13167

06. a5:a21=1:3

S5:S21=5:49

07. ϰ=50
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08. (Rs44500)]

09. (26m)


