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Chapter 5: Arithmetic Progressions
ST 5: AR Afear

Section 1: Detailed Concepts, Definitions & Formulas
T3 1: fawga Aaurony, aRWmeTe & g
5.1 Arithmetic Progressions (AP) — Fundamentals / 5.1 95iaR i€ (A.P.) — Jo SaUROMG

[English Theory]: An Arithmetic Progression (AP) is a list of numbers in which each term is obtained by adding a
fixed number to the preceding term, except the first term.

« First Term: Usually denoted by a (or a;).

« Common Difference: The fixed number, denoted by d. It can be positive, negative, or zero: d = ay,q - ak.

e General Formofan AP:a,a +d, a+ 2d, a + 34, ...

« Finite vs Infinite AP: An AP containing a finite number of terms has a last term (denoted by /). An AP containing
an endless number of terms is called an infinite AP (does not have a last term).

[6& Rgia]: Te aniar i1 (A.P.) Tamsi & O gt & s e U (UuH ug & sifdfked) e+ € Sl ugdt ug & Tas Afda
AT SIS UTed il gl

o UYH Ug: HI: 39 a (31 a;) ¥ T Fd 6

« ¥4 3k (Common Difference): ag fAf3d T, S8 d wgd 81 Ig YTHR, FUTTHS AT I 8 TondT &: d = ay,q — ay !

e APRTaUr Y. 3, a+d, a+2d,a+ 34, ...
« gRfAa g& erafRffa AP: g AP # ue <l e Hifq gidl 8, 38 uRfMd AP ahgd & (sifaw ue | gdT 8) | erid ual areft AP &t
IRfAT AP hgd &1

5.2 n“th Term of an AP (General Term) / 5.2 AP &l hdl U, (aTdeh UE)

[English Theory]: Let a;, a,, az, ... be an AP with first term a and common difference d.
Thenas;=a=a+ (1-1)d

a,=a+d=a+(2-1)d

ag=a+2d=a+(3-1)d

In general, the nth term is given by: a,=a+ (n=1)d.

* a,, is also called the general term of the AP.

e If there are m terms in the AP, a,,, represents the last term /.

« n" term from the end: If an AP has last term | and common difference d, the nt term from the end is I - (n-
1)d.

[EE Rgia]: 711 AP &l U U @ 9T 91d 3idR d &

dIgRIUG a,=a+d=a+(2-1)d
fIug:ag=a+2d=a+(3-1)d

e ¥ #, AP T nafug: a, =a + (n - 1)d|

* a,, ! AP &I a9 U +ff hgd 81

o A natue: Ife sifdq ug /g, At i@ naf ug = | - (n - 1)d gaT 81

5.3 Sum of First n Terms of an AP / 5.3 AP & UUH n G| <k AT
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[English Theory]: The sum S, of the first n terms of an AP is given by:
Sh=(n/2)[2a+(n-1)d]

Alternatively, if the first term is a and the last term is | (where | = a,):

Sh=(n/2)(a+1)

Crucial Relation Between n'" Term and Sum:

The nth term is the difference between the sum to n terms and the sum to (n - 1) terms:
an =Sp = Sp1-

» Sum of first n positive integers: S, =1+2+3+..+n=n(n+1)/2.

[ frgial: AP & uem n ual &1 3l S, et g & fean e &:
Sh=(n/2)[2a+(n-1)d]

gfe guw ug a 3R Sifqw ug | 377d &, ar:

S,=(n/2)(a+1)

nd ug 3R I A Haiw:

a,=S,~Sp_q (@WUIHTE a7 = S9)|

o UYH N YA YUfRi T ANT: S, = n(n + 1) / 21

Ex 5.3 Q18: Spiral of 13 Successive Semicircles Ex 5.4 Q3: tapering Ladder with 11 Rungs (25 cm to 45 cm)

Is (rs=1.5) Top Rung (I = 25 cm)
/ \
/ \
I (1=0.5) / \
/
.................... PR SN, I — / Total Height = 2.5 m = 250 cm
Spacing = 25 cm => 11 Rungs
/
/ \
/ \
1> (r2=1.0) / \
/ \

Bottom Rung (a = 45 cm)

Fig 5.1: Semicircular Spiral with Centres at A and B (Ex 5.3 Q18) and Uniformly Tapering Ladder Rungs (Ex 5.4 Q3) — TYBA
Coaching Centre

Section 2: Textbook Solved Examples with Step-by-Step Bilingual Solutions

T3 2: USIYEAE & A gt foh 1T IqreRon (fasga Rueg &)

Textbook Example 3: 10th Term of AP: 2, 7,12... [ 3&1g3u1 3: AP: 2, 7, 12... &1 10T ue
[Problem - EN]: Find the 10th term of the AP: 2,7, 12, ...
[&s1 - HIJ: AP: 2, 7,12, ... &1 10dT ug 319 HifSq|

Step-by-Step Solution (English):

Here, first term a = 2, common difference d =7 -2 =5, and n = 10.

We have a, =a + (n - 1)d.

S0,a10=2+(10-1) x5=2+45=47.

RUTaE g (BE):
ggfa=2,d=7-2=5aun=10¢l
Tla,=a+(N-1dTa;g=2+9x5=2+45=47

Textbook Example 4: Which Term of AP: 21,18, 15... is -81? / 3&1g=uT 4: AP: 21, 18, 15... < shi9-9T Ug —81 &?

© TYBA Coaching Centre (& ad &ft g sifRin de) | Contact: 6367029449 Page 2



TYBA Coaching Centre | & ar$ &t g aifeiT §ek — Class 10 Maths (Ch 5: Arithmetic Progressions)

[Problem - EN]I: Which term of the AP: 21,18, 15, ... is -81? Also, is any term 0? Give reason.
[o121 - HI]: AP: 21,18, 15, ... &1 hi<I-9T Ug -81 82 |1Y &t 91 §9 AP ST &hi$ ug 0 87
Step-by-Step Solution (English):
Here,a=21,d =18 - 21=-3,and a, = -81.
-81=21+(n-1)(-3) = -102=-3(n-1)=>n-1=34 = n=35.
Therefore, the 35th term is -81.
Fora,=0:21+(n-1)(-3) =0 = 3(n-1) =21=n = 8. So, the 8th termis 0.

Rt g (f5d):

ggia=21,d=-3dura, = -818l
-81=21+(n-1)(-3)=>-3(n-1=-102=>n-1=34 = n=35(35daiue)|
M Hfg: 21-3(n-1)=0=n =28 3d: 8arug LI &!

Textbook Example 7: Two-Digit Numbers Divisible by 3 / 3&1g=u1 7: 3 & fawrey &t 3iwhl areft Gwad
[Problem - EN]: How many two-digit numbers are divisible by 3?
[5121 - HI]: & 3ichl aret fohaeit deard 3 | fawrsa g7

Step-by-Step Solution (English):

The list of two-digit numbers divisible by 3 is: 12, 15, 18, ..., 99.

This forms an AP with a =12, d = 3, and last term a,, = 99.

99=12+(n-1)x3=>87=3(n-1=>n-1=29 > n=30.
So, there are 30 two-digit numbers divisible by 3.
U g (fEd):

3 O faorsg < sl arel T 12, 15, 18, ..., 991
ggia=12,d= 3, a,=99I
99=12+3(n-1) = 3(n-1) =87=n-=30I

3d: 3 ¥ TSy & sihl arelt gel 30 HE&ATY 5

Textbook Example 8: 11th Term from the Last Term / 3&1g<ur 8: 3ifaw ug & 114t ug

[Problem - EN]: Find the 11th term from the last term (towards the first term) of the AP: 10, 7, 4, ..., —62.

[r%1 - HI1: AP: 10, 7, 4, ..., -62 <hT 3ifaw ug @ (wuw ug i 3iR) 114 ug 7ima AfSgl

Step-by-Step Solution (English):

Method: Reversing the AP gives first term a = =62 and common difference d = 3.
We need the 11th term of this reversed AP:
a;p=-62+(11-1)x3=-62+30=-32.

Therefore, the 11th term from the last term is =32.

g g (fEd):

faf: AP Al sr A ok R Uam ug a = -62 dard = 3|
31a: 1147 Ue: ap =-62+10x 3 =-62+ 30 = =-32|

Textbook Example 11: Sum of First 22 Terms of AP: 8, 3, -2... / 3&1g01 11: AP: 8, 3, -2... & UYW 22 U} &1 a1

[Problem - EN]: Find the sum of the first 22 terms of the AP: 8, 3,-2, ...
[ors1 - HI1: AP: 8, 3, -2, ... & Uy 22 Uel &1 a7 A1 hifSiql
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Step-by-Step Solution (English):

Here,a=8,d=3-8=-5n=22.

S,=(n/2)[2a+(n-1)d]

Sop=1(22/2)[2(8) +(22-1)(-5)1=11[16 +21(-5) 1 =11 [16 - 105] = 11 x (-89) = -979.

IUTAE g (BAN):
Tgfa=8,d=-5n=22|
Spp = 11116 +21(-5) ] = 11 x (-89) = -979|

Section 3: Exercise 5.1 & 5.2 Complete Step-by-Step Solutions
g 3: UeEet 5.1 Td 5.2 & Hquf TRUEg e

Exercise 5.1 — Complete Solutions (Q1 to Q4) / usiasft 5.1 — dqvf g«
[EN] Detailed solutions for Ex 5.1 Q1 to Q4 (AP identification, first term, common difference and three more

terms).
[HI] wstrast 5.1 & wst 19 4 & Tyof @Rurag fZard g=:

Q1 Solutions:

(i) Taxi fare: 15, 23, 31, 39... Each term is obtained by adding 8 = Yes, itis an AP (gf, ag AP g).

(i) Air in cylinder: Volumes are V, (3/4)V, (9/16)V... Differences are -V/4, -3V/16 = No, not an AP.

(iii) Well digging: 150, 200, 250, 300... Fixed difference d = 50 = Yes, itis an AP.

(iv) Compound interest: 10000(1+0.08)": 10800, 11664, 12597.12... Difference increases = No, not an AP.

Q2 Solutions (First four terms):

()a=10,d =10=>10,20,30,40 ¢ (i)a=-2,d=0=>-2,-2,-2,-2 ¢ (ii)a=4,d=-3>4,1,-2,-5¢ (iv)a =
-1,d=1/2= -1,-1/2,0,1/2 « (v) a = -1.25,d = -0.25 = -1.25, -1.50, -1.75, =2.00.

Q3 Solutions (First term a, common difference d):

(i)3,1,-1,-3...2a=3,d=-2 . (i) -5,-1,3,7..2a=-5,d =4 « (ii) 1/3,5/3,9/3,13/3... > a=1/3,d=4/3 «
(iv) 0.6,1.7,2.8,39...a=0.6,d=11.

Q4 Solutions (APs, common difference & next 3 terms):

(i) 2,4,8,16... > No » (ii) 2, 5/2, 3,7/2... = Yes,d =1/2; Next: 4,9/2,5 o (iii) -1.2, -3.2, -5.2... = Yes,d = -2;
Next: -9.2, -11.2, -13.2 « (iv) =10, -6, -2, 2... = Yes, d = 4; Next: 6,10,14 « (v) 3, 3+V2, 3+2v2... = Yes,d = v2;
Next: 3+4v2,3+5v2,3+6v2 « (vi) 0.2, 0.22... = No » (vii) 0, -4, -8, -12... = Yes, d = -4; Next: =16, -20, -24 »
(viii) =1/2, =1/2, =1/2... = Yes, d = 0; Next: =1/2, -1/2, =-1/2 « (ix) 1, 3, 9, 27... & No « (X) a, 2a, 33, 4a... = Yes,d =
a; Next: 5a, 6a,7a » (xi) a, a2, a3... = No « (xii) V2, V8, V18, v32... (= V2, 2v2, 3v2, 4v2) = Yes, d = v2; Next: v50,
V72, V98 o (xii) V3, V6, v9... = No « (xiv) 12, 32, 52... = No « (xv) 12, 52, 72,73... (=1, 25, 49, 73) = Yes, d = 24;
Next: 97,121, 145.

Final Answer / 3<I=: All parts of Ex 5.1 solved and verified.

Exercise 5.2 — Complete Solutions (Q1to Q20) / asa«ft 5.2 — &quf g

[EN] Detailed solutions for Ex 5.2 Q1 to Q20 using general term an = a + (n - 1)d.
[HI] wstraeft 5.2 & ws1 1@ 20 da & dqof g

« QUl:(i)ag=7+7(3)=28+(i)0=-18+9d > d=2+ (i) -5=a+17(-3) > a=46 « (iv) 3.6 = -18.9 + (n-1)
(25) 2 Nn=10« (v) ajg5 = 3.5+ 0 = 3.5,

e Q2: (i) 30th term of 10, 7, 4... =10 + 29(-3) = =77 (Option C) « (ii) 11th term of -3, =1/2, 2... = =3 + 10(5/2) =
22 (Option B).
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. Q3: (i) 2, [14], 26  (ii) [18], 13, [8], 3 * (iii) 5, [6"%], [8], 9V * (iv) -4, [-2], [0], [2], [4], 6 * (v) [53], 38, [23],
(8], [-7], -22.

e Q4:3+5(n-1) =782 5(n-1) =75 = 16th term (16af uz).

e Q5:(i)) 7+ 6(n-1) =205 > n=34 « (ii) 18 - (5/2)(n-1) = -47 = n=27.

e Q6:11-3(n-1) =-150 = n = 164/3 (not an integer) = No, =150 is not a term.

e Q7:a11=38,216=73=>5d=35=>d=7a=-32= ag;=-32+30(7) =178.

e Q8:a3=12,a57=106>47d =94 >d=2,a=8= ayg=8+28(2) =64.

+ Q9:a3=4,ag=-8=6d=-12=>d=-2,a=8=8-2(n-1) =0 = 5th term (531 4g).
e QI0:a;;-ap=7=>(@+16d)-(a+9d)=7=>7d=7=>d=1.

e Ql:a,=ag, +132 = a+ (n-1)(12) = a + 53(12) + 11(12) = a + 64(12) = 65th term (65aTf Ug).
» Q12: Difference between 1000th terms = A - B = Difference between 100th terms = 100.
* Q13: 3-digit numbers divisible by 7: 105, 112, ..., 994 = 105 + 7(n-1) = 994 = n = 128.

e Q14: Multiples of 4 between 10 and 250: 12, 16, ..., 248 = 12 + 4(n-1) = 248 = n = 60.

e Q15: 63 +2(n-1) =3 + 7(n-1) = 5(n-1) =60 = n=13.

e Q16:a;-a5=2d=12=>d=6;a+2(6)=16=>a=4=> AP:4,10,16,22, ...

e Q17: 20th term from last term of 3, 8, 13..., 253: 1 - 19d = 253 - 19(5) = 158.

e Q18:2a+10d =24 &2a+14d=44=>4d=20=>d =5, a=-13 = Terms: =13, -8, -3.

¢ Q19: 5000 + 200(n - 1) = 7000 = 200(n - 1) = 2000 = 11th year (11af ax).

e Q20:5+1.75(n -1 =20.75=175(n-1)=1575=n-1=9 = n=10.

Final Answer / 3=R: All 20 questions of Ex 5.2 solved and verified.

Section 4: Exercise 5.3 & 5.4 Complete Step-by-Step Solutions
T 4: ULt 5.3 T 5.4 (Wd®) & 9Yof TRuEg &

Exercise 5.3 & 5.4 — Complete Solutions / usitaet 5.3 gd 5.4 & €@qof g
[EN] Comprehensive step-by-step solutions for Exercise 5.3 (Q1 to Q20) and Exercise 5.4 Optional (Q1to Q5).
[HI] wstrast 5.3 aur ustrast 5.4 & @t usi & dyof @Rurag Zyrdh g=:

e Ex5.3Q1: (i) Sig = 5[4+9(5)] = 245 « (i) Sq5 = 6[-74+11(4)] = =180 « (iii) S19g = 50[1.2+99(1.1)] = 5505 « (iv)
S11 = (11/2)[2/15+10/60] = 33/20.

e Ex5.3Q2: (i) n = 23, Sp3 = (23/2)(7+84) = 1046"2 « (ii) n = 13, S13 = (13/2)(34+10) = 286 « (jiii) n = 76, S7g =
38(-235) = -8930.

« Ex 5.3 Q3 (All10 parts): (i) n=16, S,=440 « (ii) d=7/3, S13=273 « (iii) a=4, S15=246 « (iv) d=-1,a10=8 ¢ (V)
a=-35/3,a9=85/3 ¢ (vi) n=5,a,=34 « (vii) n=6, d=54/5 « (viii) n=7,a=-8 « (ix) d=6 « (x) a=4.

« Ex5.3Q4:(n/2)[18 + 8(n-1)] =636 = 4n2 +5n-636=0=>n=12.

e Ex5.3Q5:(n/2)(5 +45) =400=>n=16;5+15d = 45 = d = 8/3.

e Ex5.3Q6:17 + 9(n-1) = 350 = n = 38; S35 = 19(17 + 350) = 6973.

« Ex5.3Q7:a+21(7) =149 = a = 2; Sy, = 11(2 + 149) = 1661.

« Ex5.3Q8:d=18-14 = 4, a = 10; Sg; = (51/2)[20 + 50(4)] = 5610.
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e Ex53Q9:S;=49=>a+3d=7,S7=289=>a+8d=177>d=2,a=1 = S,=n2

e Ex5.3Q10:(i)a,=3+4n=>a;=7,d=4 = S15=525 ¢« (ii)a, =9 - 5n = S15 = -465.

« Ex53Q11:S,=4n-n?=S;=a,=3;S,=4;a,=1;a3=-1;a;0=-15;a, =5 - 2n.

e Ex5.3Q12: Sy of 6,12...240 = 20(6 + 240) = 4920.

e Ex5.3Q13: Sq5 of 8,16..120 = (15/2)(8 + 120) = 960.

* Ex5.3Q14: Odd numbers 1to 49 (n = 25) = Syg = 252 = 625.

+ Ex 5.3 Q15: 30 days penalty (a=200, d=50) = Sz = 15[400 + 29(50)] = ¥ 27,750.

e Ex5.3Q16: 7 cash prizes of ¥ 700 with d = -20 = ¥160,%¥140,% 120,%¥100,¥ 80,3 60, % 40.

o Ex 5.3 Q17: Tree plantation: 3 x [12 x 13/ 2] = 3 x 78 = 234 trees.

« Ex 5.3 Q18 (Spiral of 13 Semicircles — See Fig 5.1 Left): Length = (0.5 + 1.0 + ... + 6.5) = (22/7) x (13/2)(7) =
143 cm.

e Ex5.3Q19: 200 logs (20, 19, 18...) = n2-41In+400=0=>n=16 rows, and top row has 5logs (n = 25
rejected).

« Ex 5.3 Q20: Potato race total distance = Sy of 10, 16, 22... = 5[20 + 9(6)] = 370 m.
« Ex 5.4 (Optional):
¢ Q1:121 - 4(n - 1) < 0 = 32nd term.
*Q2:a3+ay=6,a3-ay=8 = 815=76o0r20.
¢ Q3 (Ladder Rungs — See Fig 5.1 Right): 11 rungs from 45 cm to 25 cm = Total wood = (11/2)(45 + 25) =
385cm.

* Q4: Houses 110 49, S,_1 = Szg - Sy = x% = 49 x 25 = x = 35,

* Q5: Terrace volume = 15 steps of 50 m solid concrete = Total volume = 750 m3,

Final Answer / 3<R: All questions of Ex 5.3 and Ex 5.4 solved and verified.

Section 5: Chapter Summary & Key Formulas
Te 5: ™ AR TS W& A

Concept Mathematical Formula f2& AR
General Term ap=a+(n-1d AP @& naf ug

Sum of h Terms S, = (n/2)[2a + (n-1)d] = (n/2)(a + 1) A N YS! T T
Term from Sum an = Sp = Spoq nd ug g anT 7 dey
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