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8.1 What is a cequence?

Patterns are everywhere: in nature, music, money. A cequence i¢ an ordered
list of numbers . Each number i a term . Natural nambers: 1, 2, 3, 4, ... 0dd
numbers: 1, 3, 5, 2 ... Triangular numbers: 1, 3, 6, 10, 15, ... gt]aare
nambers: 1, 4, 9, 16, 25, ... The dote ".." mean it 90es on forever (infinite
ceqaeuce}- A cequence like 6, 12, 29, 48, 96 that ctope /¢ finite [5 termg}.

Triangular numbere 1, 3, 6, 10, 15
2 % 40 15

Triangular numbers: differences are 2, 3, 4, 5, 6. Each ic a cum of natural
numbers: 15 = 1+ 2 + 3+ 4+ 5. Square numbers: differences 3, 5, 2, 9, 11,
and each cquare ic a cum of odd numbers : 16 = 1+ 3+ 5 + 7.

aré=1cum?et odd nahbere (eack Laghape adds the next |

Notation: t, ic the first term, t, the cecond, ..., tn the nth term . For odd
numbers t, = 1, t, = 3, t; = 5, t, = 2 The cmall number matches the
position . e can uce other letters (1, <, wy, ) for other cequences. Terms
can be fractions or negative, e.9. 1, 1/2, 1/3, 1/4, ... or =2, =3, 1,5, 9, ...

Practice: 1, 4, 7 10, 13, -
Step 1 Next four terme: 16, 19, 22, 25 .
Step 2: Adding up to each term: 1, 5,12, 22, 35, 51, 70, 92, 117, 145 .
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Step 3: Triangular ts, t, &, ty = 15, 21, 28, 36.

8-2 Explicit rule
An explicit rule gives tn directly from the position n. Odd numbers: un = 2n -
7 (u,, =71, u, =3 uz = 5). Great becavce we can find the 300th term without

énow:‘ng earlier terme, and we can check whether a number i¢ in the

§'€76{8h0€.

Ueing un = 20 — 1
Step 1: 53rd term = 105. 108th = 215. 1170th = 2339.
§'tep 2: WA/CA /bof'ff/bh s 7377 2n — 1 =137, ¢ n = 679.

Example 2: en = 5n = 2

Step 1: First ¢ix: 3, 8, 13, 18, 23, 28. 100th term = 495. 1000th = 4998.

Step 2: 308: 5n - 2 = 308, n =62, ¢o 308 i¢ the 62nd term .

Step 3: 421: Sn = 4723, n = 94.6, not & whole number, co 471 ic not a term .
n must be a natural number becavse positions are 1ct, 2nd, 3¢d, ...
(The book printe 423 in one line but colvec for 471.)

Practice: tn = 3n — 7

g,tep 1-’ t7 = -q/ tz = "'7/ tg < 2, t72 = Z?/ t18 > q?) t50 = 743’

Step 2: 332: 3n = 339, n = 113.

Step 3: 557: 3n = 569, n = 188. Whole number, co yes, 557 ic the 188th

term .

Think! Square numbers have the rule th = n?. There ic no cimple rule for
the prime numbers 2, 3, 5, 2, 11, ... ¢o we cannot predict the next prime

From a formula.
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8.3 Recursive rufe
A recurcive rule gives a term ucing the previous term(c). For 1, 4, 2, 10, ...
each term i¢ 3 more than the one before: ty = 1, tnh = th—, + 3 (n22). You

need the earlier terme to yce it.

Example 3: uy = 1,_un_ = 2un—4 + 3. Ie 133 a term -

Step 1: u, = 2(1) + 3-=5. uz = 2(5) + 3 =153 uy = 29. us = 671. ug = 125. uy
=253

Step 2: The cequence jumps from 125 to 253, ¢co 133 ic not a term .

Example 4: <1 = 3, = —4(n—1 - 1)
Step 1: ¢, = 3x 2= 6.¢5 = 6 x 5= 30. ¢ = 30 x 29 = §70. Jerms: 3, 6, 30,
870 .

Virahanka-Fibonacei sequence: Iy = 1, l, = 2, Ih = Vh—; + lVh—,. Terme: 1,
2,3, 5 8 13 21, 34, 55, 89, - It was firct ctudied by Virahanka (7th
century) in Prakrit poetry metreg, then by Gopala and Hemachandra, and
later éy Fibonace.

Exercice Set 8.1 (colved)

Q.1 Firet five terme

Ans. () th = 3n-49:-1,2,5, 8 11-
(i) tn = 2 - 5n: -3, -8 -13, -18, -23.
(i) tn =n?-2n+3:2 3 6, 11, 18.

0.2 th = 5n — 3: 10th and 15th terme
Ans- t;;=50-3=97. t;s=#5-3=72.

Q.3 Are 97 and 172 terme of th = 5n — 37
Ans. 97: 5n = 100, n = 20. Yes, 20th term.
122: S5n = 125, n = 35. Yee, 35th term.
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Q.4 Which term ic 6027
Ans. S5n— 3 =607 Sn=610,n=122.

Q.5 ty = -5 th+, = th + 3. Je 52 a term?
Ans. Terms: =5, =2, 1, 4, #. Explicit rule: th = =5+ 3(n = 1) = 3n - &.
3n—8=52 n=20. Yee, 52 ic the 20th term .

0-5 7—7:7;7-2:2, Tg:l/, 7-n=7?1—7+7-n—2+7-n—3
Ane. Ty=49+2+1=2.T5=2+9+2=13.T,=13+72+9=24.T; =
24+ 13+ 72=99-Tp = 494+ 29+ 13=81.

8.9 Arithmetic Progrecsion (AP)
A growing pattern of cquarec has 1, 5, 9, 13, 17, 21 cquarec: each ctage

adde 4 . A cequence with a constant difference between concecutive terme ic
an arithmetic progression (AP) . The fixed number ic the common difference
d, the first term ic a .

| AP:A,a+c{,a+Zc{,...htAtermtn=a+(n—7}d|

Recursive rule: t; = a, th = th—g + d . Examples: 1, 4, 7, 10 (a=1d=3)
11, 2,3 -1, -5(a=11,d==4)For1,5 9 13:tn =1+ (n-1)4=9n -3
, o ctagee 5, 6, 10, 20 have 12, 21, 37, 77 cquares.

Think! Which cequences co far are APe? Yeo: natural numbers (d = 1),
odd numbers (d=2), 1, 4, 2 ... (d=3), -2 -3,1,5 (d = 4). No:
triangular, cquare, primec, Fibonacei, and 1, 1/2, 1/3, ... [the differences

are not conctant).
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Plot (ctage, cquarec): (1,1), (2,5), (3,7), (4,13), (5,1%). They lie on a
ctraight line . This ic true for every AP.

Practice: find nth terme

Step 1: (1) 2,5, 8 11:2a=2d=3th =2+ 3(n-1)=3n-1.
g’tep 2: (u) -5 -137%Za==-5d=9th =4n-19.

Step 3: (iii) 1/2, 5/2, 9/2, 13/2: 2= 1/2, d = 2, tn = 2n - 3/2.
Step 4: (iv) 1.5, 3.5, 5.5, .5: a=1.5,d = 2, th = 2n - 0.5.
Step 5: Recurcive rule for (i): t; = 2, tnh = th—; + 3.

Example 5: Taxi: booking fee T200 plus T40 per km
Step 1: Fares after 1, 2, 3 km: 240, 280, 320: an AP with a = 240, d = 40.
Step 2: tn = 240 + 40(n - 1) = 200 + 90n . For 10 km: 200 + 400 = T600..

8.5 Sum of the first n natural numbers
Gauce'e trick. (et $ =1+ 2 + ... + 10. UWhite it backwarde below it and add:

every pair adde to 11, and there are 10 pairs, co 25 = 110 and § = 55 .
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This ic the came ac (first + last) = 2 x (number of terme), which ie
/iryaé/\a;a'g way [/l—kyaéhaﬁf}/a 2.19). Examples: S35 = 210, S, = 1275, Sy
= 5050, $1900 = 500,500.

Sum 25 + 26 + ... + 58
Step 1: = $p - S5y = 58 x 59/2= 24 x 25/2 = 1711 - 300 = 1911.

Triangular numbers are tn = n(n + 1)/2. The 10th, 12th and 0th are 55,
153, 32490.

Exercice Set 8.2 (colved)
Q1AP:3 8 13, 18, ... 10th and 26th terme

Ahf-ﬁzg,d-‘-'i tn:Sh—Zot7o:qgot26:128‘

Q.2 AP: 21, 18, 15, ... which term i¢ -817 J¢ 0 a term?
Ans. a = 21,4 = -3, th = 24 - 3n.
24— 3= —§1 3n =105 n=35.
29-3n=0,n=2§ Yec, 0icthe §th term.

Q3 AP:- 11,85, 2, ... nth term and recurcive rule
Ans.a =17, d=-3.tn=171-3(n=1) =14 - 3n.
/QCC&(VS‘/‘VG.' t7 = 71, t':n =i tn—,, = 3 .
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Q.94 50-term AP, 3¢d term 12, last term 106. Find the 29th term

Ans. a + 2d = 12 and a + 49d = 106. Subtract: 42d = 94, d = 2. Then a =
12-4=28.
tzy=5+23x 2=69.

Q.5 2-digit numbers divicible by 3: how many, and their cum
Ans. They are 12, 15,18, - 99 (an AP with d = 3)- 99 = 12+ 3(n = 1), n -

7=29 n=30.
gum = (ﬂ‘ryf-{- /AS’?‘)/Z X numberz [72 R ??)/Z x 30 =55.5x%x30-=
1665 .

Q.6 Harich: T5,00,000 with 320,000 yearly increment- When I7,00,0007
Ans. Salary in year v = 5,00,000 + 20,000(n - 1) = 7,00,000, ¢on - 1 =
10, n = 11.
He reachee 37,00,000 in the 11th year, that ic, after 10 years (10

incremente).

Q.7 Marblec: 1, 2, 3, .. up to 25 rows
Ans. Total = S,5 = 25 x 26/2 = 325 marbles.

8.6 Geometric Pragrereian [ GP}
A pattern of green cquarec has 3, 6, 12, 24 cquares: each ctage doublec .

Written ac 3, 3x 2, 3x223x23A cequence in which each term i¢ the
previous term multiplied éy a fixed number ¢ a geomelric progression (GP) .

The fixed number ic the common ratio r .

GP: a, ar, ar’ ar> ... nth termtn =a P~ 1 l

Recursive rule: ty = a, tn = ¥ x th—y . For 3,6, 12, 24: tn = 3x 22~ Tand ¢, =
3, tn = 2tn—,. Tect for a GP: ratio of consecutive terme ic the came .
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exam,b/er_ 6 % 8

Step 1: 1, 2, 4, 8 16: 6P, r = 2.
Step 2: 1,3, 9, 27, 81: 6P, r = 3.
Step 3:1, -1, 1, -1, 1: GP, r = 1.

Example 9: 5, 15/4,_45/16,_135/64

Step 1: t,/t; = (15/4) = 5 = 3/4. ts/t, = (45/16) = (15/%) = 3/4. t,/t; =
3/4.

Step 2: Constant ratio, coit ic a GP witha =5, v = 3/4. th = 5(3/4p— 1.

Practice: GP or not? nth term

Step 1: (1) 2, 10, 50, 250: = 5. tn = 2 x 2~ 1.

Step 2: (ii) 4, 8/3, 16/9, 32/22:+ = 2/3. tn = 4(2/3P7 1.
Step 3: (iii) 3, -3/2, 3/4, -3/8:r = -1/2. tn = 3(-1/2— 1.
Step 4: Pecursive rule for tn = 3 x 10~ 7. ty=3tnh =10th—, -

Fractals: the Sierpiricki triangle
Ctart with a triaug/e [ S tage 0}. ]0:':« the m/a/,bm‘ntc of the cides, and remove

the middle triangle. Repeat on every remaining triangle. This never-ending

pattern i¢ a Fractal : zoom in and a emall part losks like the whole.

AL LA

Stahtpivicki 1¥ia%ile: 1, 3, K9Pt rianglestose 3

Stage 0 7 2 3 9 5 n
Black triangles 1 3 7 27 81 243 b
Black area 1| 374 | w16 | 22/69 | &1/256 | 243/1024 | (3/4)

Notes by Abhichek Siv
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Number of triangles: GP with v = 3, th = 3, recurcive ty = 1, tn = 3th—y.
Area: each ctage keeps 3/4 of the previous area, GP with r = 3/4: en = (3/4)
. The number of triangles growe very fast but the area chrinks towards 0.

Vieualising a GP
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GP pointe do not lie on a line

Pointe (1,3), (2,6), (3,12), (4,24), (5,48) curve upwards : not a straight
line. For the triangle count the graph chootc up. For the area it goes down.

and gets closer and closer to 0.

Example 10: Ball dropped from 24 ft, bouncee to 3/ of the last height

Step 1: Heighte: 18, 13.5, 10.125, 2.594, 5.695, 4.221, 3.203 (2 = 18, r =
0.725).

Step 2: 1/6 of 24 = 4 ft. The 6th bounce ic 4.27 (ctill above 4), the 7th
bounce i¢ 3.2 (below 4). So ? bouncee .

29

18

10.1

7.6
5.7

456 = 9t

0 1 2 3 4 5 6
Heighte of the bovncing ball )
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Exercice Set 8.3 (colved)
Q-1 6P with r = 2 and tp = 172 Find t,
Ans. by, =t x r= 192 x 16 = 3072.

Q2 6P s, 25,125, ...
Ans.a =5 r=5th=5x " T=5 ¢,=57=19765625.

Q.3t; = 2 th+y = 3tn - 2. Which term ic 2307
Ans. t, = 4, ¢, = 10, t, = 25, ts = 82, t, = 2449, t; = 730.
Co 230 ic the 2th term. (Shorteut:tn - 7= 33~ T and 229 = 36)

Q4GP 2, 6, 18, ... which term ic 43247
Anc.a=2r=32xn" 124324 = T=27p2=3 conu-1=2nu=§.
Exp//cff: th = 2 x 3~ 1, Recursive: t7 =2 tn = 3tn—1 .

Q.5 Ball from 80 m, bounces to 60% each time
Ans. Heights after bounces: 48, 28.8, 17.28, 10.368, 6.2205.
(i) After the 5th bounce: 80 x 0.6° = 6.22 m .

(it) The 6th time it hitc the ground ic after the 5th bounce. Dictance =

first fall 80 + 2 x (48 + 28.8 + 17.28 + 10.368 + 6.2208) = 80 + 2 x
110.66885 = 301.34 m .

Q.6 Which term of 2, 22, 4, ... ic 1287
Ans. a = 2, r = V2 th = 2[\/2)“— = ZA([P\+7)/Z).
723—‘-‘2?, <o (P\+ 7}/2: ?,h: 73.

Q.7 Sierpivicki cquare carpet
Ans. (i) Red cquarec Stage 0 to 3: 1, 8, 649, 512.
(ii) Stage 4: 4096 . Stage 5: 32768 .
(ir) GP with ¥ = 8 tn = § . Pecurcive: ty =1, th = §tn—,.

Notes by Abhichek Siv
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(iv) Each ctage keeps 8/7 of the area: Stage 1: 8/, Stage 2: 64/81.
Stage 3: 512/729, Stage 4: 4096/6561, Stage 5: 32768/59049 .
Explicit: en = (8/9)0 . Recurcive: =17 ¢n = [X/?}Cn—7. Ac n growe the

area gete clocer and closer to O .

StogeQorpivicki coV$8t:1, 8, 64 cqutthed

End-of-Chapter Exercises (colved)
Q-1 AP: 17th term 38, 16th term 3. Find the 31t term

Ans. 5d =723 -38=35d=7.a+170x 2=38 a=-32.
t37:—32+30x?:778'

Q.2 AP: 3¢d term 16, and #th term exceeds Sth by 12
Ahf.t?—tS-‘-'Zc{: 72} 6(::6.A+2X5:76’a:‘/.
AP: 4, 10, 16, 22, 28, -..

Q.3 Three-digit numbers divisible by 7
Ans. Smallect 105, largect 994. 994 = 105 + 2(n = 1), 2(n - 1) = 889, w -
T1=127% n=128.

Q-9 Multiples of 4 between 10 and 250
Ans. Smallect 12, largect 248. 248 = 12+ 4(n = 1), n -1 =59 n=60.

Q-5 GP: cum of first two terme -4, Sth term = 4 x 3rd term

Ang. ar? - Yar? co r® = 4 r=20F -2.
avrar=-4 IFr=2:3a=-4 a=-49/3. 6P:--4/3, -8/3 -16/3, ...
Ifr=-2:-a=-9a=4 6P 4 -8 16, -32, ...

Notes by Abhichek Sir
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Q.6 100 as a cum of consecutive natural numbers

Ans. IF n terme ctart at a: w(2a + n = 1)/2 = 100, ¢o n(2a + n - 1) = 200.
The two factors have opposite parity (one odd, one even), and 200 = § x
25.
n=5:20+94=40,a=185:18+ 19+ 20 + 21+ 22 = 100.
n=§:22+72=25a=99+10+ ..+ 16 = 100.
So there are exactly two ways (other than 100 alone).

Q.7 Bacteria: 30 now, doubling every hour
Auns. After 2nd hour: 30 x 4 = 120 . 4th hour: 30 x 16 = ¢80 . nth hour: 30
x 20,

QEAP:t, + ty = 24 and t, + tyy = 44

Ans. 2o + 10d = 24, co a + 5d = 12. And 2a + 14d = 44, co a + 2d = 22.
Subtract: 2d = 10, d =5, a = 12 - 25 = -13.
First three terme: 13, -8, 3. Check: t, + ty = 2+ 22 =24 V.

Q.9 Smallect n with 1+ 2+ ... + n > 1000
Ans. h[h +1)/2: = gy gives 790 (not enaugA). n =95 qgivec 71035. Son-=
95 .

Q.10 GP: 2, § 32, ... which term ic 13107227
Ans.a =2 r=4 2x 0~ 1= 1370722 P~ 1= 65536 = 48 con = 1.
Explicit: tn = 2 x 1. Recurcive: £y =2 th = 9tn—y.

Q.11 GP: sum of first three terme 13/12, product —1

Ans. Take the terme ac afv, 2, ar. Product = a3= -1, coa = -1.
Sum: =1/ = 1=+ =13/12, cor + 1/r = =25/12, i.e. 12¢% + 25¢r + 12 =
0, (4r+3)(3r+ %) = 0.
v = -3/490r —-4/3. Terme: 4/3, -1, 3/4 (or the came three in reverce
order: 3/4, -1, 4/3).
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Q.12 4th, 10th, 16th terme x, Y, 2. Prove x, y, z are in OGP
Auns. x = arg, Y= arl z=ar y/x = réam/z/y =46 [he ratios are eqaa/, <o

J

Xy 2z form a GP [w/t/l ratio kéj.

Q.13 GP: cum of first three terme 26, cum of equarec 364

Ans. Terme a, ar, ar’? a(1+ v + ¥%) = 26 and a%(1 + ¥? + +) = 364.
Uee 7+ %+ ¢7= (14 r+ )1 - ¥ + ¢?). Dividing the cecond by the
first: a(1 -+ + r%) = 369/26 = 14.
Cubtract from 26: 2ar = 12, ar = 6 . Add- Za(7 + rz) =40, a[7 + rZ} =
20. With a = 6/r: 6 + 6¢%= 20r, 3¢¥*=10r + 3= 0, ¥ = 30r 1/3.
GP: 2, 6, 18 (r = 3) or 18, 6, 2 (v = 1/3). Check: 4 + 36 + 324 = 36¢
V.

Q14P;=1P =2 P =P+t Py + 1

Ans. Po=1+2+1=4 P =T+2+49+1=8P; =16 P, =32 P, =64
Py = 125.
Terms: 1, 2, 4, 8, 16, 32, 69, 128 . Simpler recurcive rule: P o= ZPn—1.
Explicit: Po = 2~ 1.

Q15Wy =1 W, =2 Wh =W, +-. +Uh—+2

Ans. Wy =1+2=3W,=T+2+2=5Ws=1T+2+3+2=8 W;=1+
2+3+5+2=13 W, =21 Wy = 34.
Sequence: 1, 2, 3, 5, 8, 13, 21, 3¢ . It ic the Virahanka-Fibonacci

sgequence /

Jeacher'e Note: Chapter cummary: AP: tn = a + (n - 1)d, constant
difference, graph ic a straight line. GP: tn = a W=7 constant ratio, graph
curves. Sh = n(n + 1)/2. Explicit rule uces w; recursive rule uces earlier

terme. Fractals like the Sierpivicki triangle give GPs.
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8.) 3T FAT &7

%#WW%E?@, afd, v 7 G (sequence) Wﬁﬁwwgl
& AT OF UG 2| Giahd AL ), 2, 3, 4, ... foww = ), 3,5, 7, .. w0
FHAC: ), 3, 6, 10, 1S, ... o081 JHATE: ), 4, 9, 16, 28, .. Tag ".." &1 AIera 7E gAem
<o7aT T&aT & ( 37eieT 3/ ) | 6, 12, 24, 48, 96 AT o I AT &g AT # (S
ug)|

R&IvAT ISIT0 1, 3, 6, 10, 15
. 2 2 70 15

Ra@rfia dement # siqv 2, 3, 4, S, 6 &1 & UF UThd JSq3 FT AT & 1S = | + 2
+ 3+ 4+ 5) T GEIH I3, S, 7,9, 1 & 37V &7 g9t AT HZATI BT 7T
Fl6=1+3+5+7

TR 20T A1 (R (-FTeRI3TTeAT Ta5aT T,

FHBIT: t,, UgSN UG, to GO, ., tn WAT UE | TIvaT TS & Tl t, = |, to = 3, ta
= S, t, = 7] DIE} THT T1eT AT &1 IR FGFA & oI g 38R (s, Sz, U, )
of Fohd &1 ug 13 o7 Fowh sft @ Fhd & Sy I, 1/2, 1/3, 114, .. AT -7, =3, 1, S,
9 ..l

STHTA ), 4, 7,10, 13, ...
TR ) 3T AR UE: 16, 19, 22, 25 |
TIUT 2: & UG db HT AN 1, S, 12, 22, 3S, S, 70, 92, 117,145 |
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U 3¢ FHFBINT ts, te, to, te = IS, 21, 28, 36 |

2.2 gaae fAa8

gEme (explicit) TR7# @7 n & ey tn 3T 8] faver TTT: un = 20 = | (ur = |,
Uz = 3, us = S)| S 300aF g T et Uz o7 et oTaT & a1fy aifer FHT &
1% #I% s srgpe # & a7 7

un_=_2n_-—_l_ﬁ'
FI0T ) S3aT Ug = 10S] 108aT = 21S] 117087 = 2339
AIT 2: 137 g BIT YT 2 2n — ) = 137, §AAIT n = 69 |

JETEIT 2! sn = Sn — 2

TI ) Uge! BE: 3, 3, 13, 18, 23, 23] 10097 UF = 498/ 1000dT = 4993

TIT 2: 30%: Sn — 2 = 308, n = 62, FAIT 308, 62aTUT & |

TR 32 471 Sn = 473, n = 94.6, TOF AEAT 7, FAlRIT 471 9T T & | v G
TZT gt <R FAAf FyTeT UgeH, gaT, R . & &1 (faare v 78
473 pradt & vz get 47) P B 21)

AT th = 3n = 7

TN t1= =4, tr = =), ts = 2, iz = 29, tie = 47, teo = 143

TUT 2; 332: 30 = 339, m = N3 |

T 3: SS7: 3n = $64, n = 138] Yo FWT &, SAGIT &, 557, 13877 vg & |

HrN o TSI FT 7T tn = n? &) AT TSI 2, 3, S, 7, M, . BT BIE
TJeT 1997 1), AT TT I 37916t T TSAT et 5T Jehal

2.3 yarad! 19a8

garTadt (recursive) faz#r faft ug oy fawer vg(ugl) T gardi ), 4, 7,10, .. H# &
UZ ot A3 ggr & ta = ), tn = taa + 3 (0 2 2)| S T & TP fwer vz
yaT &t AR
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Chapter &: Predicting What Comes Next: Sequences and Progrecsions
AT 8 - 373 2T ST HGehe 31T ST

IFTER 32 ux = |, un = 2un—o_+ 3] FAT 133 U7 &7

T u, =2() +3 =8 u; =2(5) +3=131us =29 us = 6/l usg = 125! y, =
253]

I 28 3T 125 I ;e 253 7 GEA earar & FAfeiv 133 vz ad #

JGTEIT 4t s1 = 3, sn = sn—1(sn-1 = 1)
I s, =3x2=61s3=6x%x85=301s4=30x29=87019¢g: 3, 6, 30, 370
/

TagiH-THaATeHt Sqhats Vo = 1, Vo = 2, Vo = Vo + Vool T8 1, 2, 3, S, 3, 13,
21, 34, $5, 89 | ...| § AT Yger faveiah (74t ) o Wb TGl @ foir oIz, fobw
T 3T eF=ig <, T ¢ A gt o

garaelt 3. (37 Afad)

9.) Uge Uil g

FR- () th=3n-6:-1,25, 8 1|
Gi) th = 2 — Sn: =3, -8, —13, -8, -23 |
Gii) th =n> = 2n + 3:2,3,6, 1, 18 |

T.2 tn = Sn — 3: |0aT IR I1SaT vz
m—t10=50—3=‘i7/t15=75"3=72I

.3 727 97 37 172, tn = Sn — 3 & UZ &7
I<IT- 97: Sn = 100, n = 201 &, 20T YZ|
172: Sn = 175, n = 3S| &, 35aT Ug!

9.9 607 Fi-a7 g &7
I~ Sn — 3 = 607, Sn = 610, n = 122 |

.S t, = =S, tnes = to + 3/ FAT S2 UZ &7
I UG =S, =2, ), 4 7 | FHLE [QFH: to = =S + 3(n — 1) = 3n - 3|
3n -8 =352, n=20 g S2, 2001 Uz & |
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Chapter &: Predicting What Comes Next: Sequences and Progrecsions
AT 8 - 373 2T ST HGehe 31T ST

96 T1.=1),T,=2T3=4 Tn=Tn-1+ Tnp + Tn3
FA-T4=4+2+1=7]T5=7+4G+2=13|Ts=13+7+4=24|T,=
29 +13+7 =449 1T, =494 + 24 + 13 =38 |

8.9 FHIGT 92T (AP)

ot & d&d Uast & 1, S, 9, 13, 17, 2] odf & &7 TRUT H 4 s &1 577 g
AT YT FT iav TR & o FAiaR 9t (AP) 21 B TS &k siqv d & dgerr
ug a |

| AP:a,a+d,a+2d,..‘na'T"UZz’tn=a+(n-—l)a’|

GRIad f7d: t2 = a, tn = taa +d | IEERL ), 4, 7,10 (a =1, d = 311, 7, 3,
—), =SC=1,d==4))1,5 9 13F 00 tn=1+ - 1)4 = 4n - 3, FAIT
TRT S, 6,10, 20 H 17, 21, 37, 77 FaF grav)

TN I qF BIT-F JigHH AP &7 & Wb HEAD (d = 1), fawer F=ms (d =
2),1,4,7, . (d=3),-7-315 (= 4) T8 BFwfg g9 3377, fharear,
FRZ 1, 1/2, 1/3, ... (3w AR T

20 | G, 17)
L ,’
16 &/73)
12 T 3/;)
| o
& (s)
| »
Y (1)
? th th th th th
1 2 ES 4 5 !
AP g oop el SR A &

(@Rur, 3h) smerf@a @ (1,0), (2,5), (3,9), (4,13), (5,02)) & Hteft 3T vz &) 7E &
AP & foir I 3)
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Chapter &: Predicting What Comes Next: Sequences and Progrecsions
AT 8 - 373 2T ST HGehe 31T ST

m_nﬁu{ﬁm

Rk () 2,5 3 1a=2d=3th=2+3w-1)=3n-1|
I 2 (i) =S, -1, 3,72a=-5,d=94,th=4n—9 |

=0T 3: Giii) 1/2, 572, 9/2,13/2: a = 1/2,d = 2, tn = 2n = 3/2 |
FRT 4: (iv) 1.S, 3.5, 55,75:a=15d=2 th=2n-05 |
20 S (i) BT YTt 151 t1 = 2, tn = to-1 + 3]

IGTERT S: dar glbar gedh F200 AT F90 9id 1+t

TN ), 2, 3 fabat ag 1A 240, 280, 3200 AP Tt a = 240, d = 40/

I 2: tn = 240 + 40(n — 1) = 200 + 40n | 10 fF#T & fA0: 200 + 400 = F600
/

8.5 Ugel n UTehed HBATIN FT AT
T T TET) S = 1 + 2 + ... + 10 &) I I72T forman <=t 7y 37 &Sk g7 ofidl
BT AT 1| & 3R 10 AT & §HRIT 2S = 110 377 S = S5 |

e 0606 06 0 00O
O 06 0606 0 00
o 0606 06 0 00O
o 0606 060 0O
o 0 0606 0 00O
. + DB I AAPRIIT 6 x 7 3T FATH

Sn=l+2+...+n=n(n+l)/2|

&t (ager + SifaF) < 2 x (et TB) & o dAHE FHT BT & (It
2.19) | IETEIT: Sz0 = 210, Sso = 1275, S100 = S0S50, S1000 = $00,5001

71T 25 + 26 + ... + 53

HIUT ): = Ssg — S2a = S8 x S9/2 — 29 x 25/2 = 171l — 300 = 14 |

Rl Twoms ta = n(n + 1)/2 &1 10a: 170 stz 30t S5, 153, 3240 2
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Chapter &: Predicting What Comes Next: Sequences and Progrecsions
AT 8 - 373 2T ST HGehe 31T ST

gyTaelt 8.2 (g1 Afed)
T AP: 3,8, 13,13, ... &7 1081 317 2681 g
m—a=3,0’55,tn=9’7"2/t10=93/t26=’23/

.2 AP: 21, 13, 1S, .. # =8| HIa-TT yz &7 721 0 vz &7
FA-a=2,d=-3ts = 24 — 30|

26— 3y = -8l 3n =105, n =35 |

24 -3n=0,n=3g, 0 3m3a %7

I

T3 AP: 1), 8, S, 2, ... T nal Ug IR JaRIad oz
FA-a=1,d==3th=0-30-1)=14-3n
YRIGd: t1 = N, tn = they — 3 |

.49 S0 U2l #} AP, =T Uz 12, 3ifd# U 106/ 2987 Ug?

IAT-a+2d = 12 3R a + 49d = 106) FSTIT: 47d = 94, d = 2 | gFga =12 - 4 =

3
tho =8 +28x2 =64 |

U.S 3 3 fasime=r ar ST JBAD: fanaet], 317 AT
FaT- 712, 15,18, ., 99 & (AP, d =3)199=12+3(n-1),n—1 =29 n =30
T = (UgoAT + 3ifda)/2 x =T = (12 + 99)/2 x 30 = §5.5 x 30 = 166S |

9.6 ger: 75,00,000 o, & JTer F20,000 dfgl F7,00,000 FHa?

/

I » O ST &7 dae = 5,00,000 + 20,000(n — 1) = 7,00,000, T n — 1 = 10, n =

1
a8 IIa ATeT A F7,00,000 W vFT, ATA 10 HTeT &1 (10 ggan) |

w72 @ |, 2, 3, .. 25 Gfbar a&
I FooT = Szs = 25 X 26/2 = 328 &
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Chapter &: Predicting What Comes Next: Sequences and Progrecsions
AT 8 - 373 2T ST HGehe 31T ST

8.6 o7 92t (6P)

g I & Ued # 3,6, 12, 24 9 & &R TR A gl | § 3,3 x 2, 3x 2% 3 x 23
forer @apa &1 foer S & & Ug fizer g @) UF (BIT FqT 3 0T 39 et a8
T 92t (6P) 21 1B T ane A r

‘ GP: a, ar, ar?, ar®, .. ndT Y¢ tn = a r~'

YRIG 1959 t2 = a, tn = 1 x tn_y | 3, 6,12, 26 & foIP: ta = 3 x 20/ GiR0 t, =
3, tn = 2tn-1/ GP b} ST HHFIT UGl BT AJUTT TF & %2

IETE 6, 7, 8

TN ), 2, 4,8, 16: GP, r =2 |
TR 2: ), 3,9, 27, 8): GP,r = 3 |
T3 ), -, |, ), | GP,r = 1 |

JETET 4: S, 15/4, 4SN6, 135/64
AT 12 o/t = (1S/4) + S = 3/4] talts = (45/16) + (15/4) = 3/4] tafts = 3/4]
TIUT 2; IGUIT (BT & FAIT GP & fagam a = S, r = 3/4] tn = S(3/4)" |

AT, 6P &1 T? vt vz

= ) () 2,10, S0, 250: r = S tn = 2 x §0=! |

=eor 2: (i) 4, 8/3, 16/9, 32/27: v = 2/3] tn = 4(23) " |
=0T 3: (i) 3, —3/2, 3/4, =3/8: r = =1/2] tn = 3(=1/2)" |
BT 4 tn = 3 x |00~ BT YRIAA A7 ta = 3, tn = 10 tn-s |

T 33T iy (FR9T 0) | 13 & 72y 16g ey aiie offer a1 93T g7 gn a7+ &
fser W 1t @ERra g it T WA @rey aTeAT Ues! haeer & o I A BIET AT
q¥ st e &
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Chapter &: Predicting What Comes Next: Sequences and Progrecsions
Fie afzar

3T 8 -

3TT3r FAT STTCI: HFHH

AL LA

SARTITIFHIAICT: 1, §te 37 [HYoFtose 3

AI0T » ! 2 3 49 S n
et YT 3 9 27 8l 243 3n
FHTAT ST 3/4 | 916 | 27/64 | 81/256 | 243/1024 | (3/4)n

syert @1 FTAT: GP, r = 3, ta = 30 GRIGA t1 = |, tn = 3tn-) TR & T0T &
e @7 3/4 F=T & GP, r = 3/4: sn = (3/4)n | FYAT S F=T T&T ot T g2t

& W QHer TZHT 0 & U oI &
6P &I =T
4 G, 48)
50 ,.
40 T llll
30| l';"' 24)
,.
2] /&,’72)
70 T 2 32.(267
. ] 4 4 4 4
.2 4 5 6
ap%ﬁgaﬁzﬁwWﬁaﬁ

&g (1,3), (2,6), (3,12), (4,24), (5,43) FuT F} v 73 & FHeft 357 T Hayert
# It T 361 et T HUT ST1aT &1 FIBA BT HHF A A1 0 & 3717 I

ST 7T &

IFTER 10: A7 24 e A A, & IR Moet F1§ #1 34 goerdt &
TR ) ST 13, 13.5, 10125, 7.594, $.69S, 4.27), 3.203 (a = I3, r = 0.75)
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Chapter &: Predicting What Comes Next: Sequences and Progrecsions
AT 8 - 373 2T ST HGehe 31T ST

TIT 2: 24 FT /6 = 4 Hiz) o3} IoT6T 4.27 & (4 2 FR), A o1 3.2 & (4 F
=D | safeT 7 3BT |

29

178

10.1

7.6
5.7

0 7 q%ﬁ?ﬁ_w‘/ ufngﬁj ?

gt 8.3 (o1 AlRe)
) GP farad r = 2 3R tg = 192] t1, 37T I
ITV- ti, = t5 X1t =192 x 16 = 3072 |

9.2 GP S, 25, 125, ..
JAT-a=S5,r=§5th=§x85~" =8 |t,=5°=9765625 |

U3t = 2, they = 3tn — 21 730 HIT-TT U &7
ATty = 4 t3 = 10, ta = 28, t5 = 82, te = 244, t; = 730 |
§AIT 730 78T ug &1 (VT I to — | = 30, 3R 729 = 35))

.4 GP 2, 6, 13, ... B 4374 Bl-TTq7 &2
JAT-a=2r=32x3"=4379, 301 = 2|87 =3 s@ATNn-1=7,n=8|
ITZ: tn = 2 X 30! | GRIAA: ta = 2, tn = 3tn-1 |

v.S 37 80 H I RIS, &7 a1 60% FH=r1§ dP Igord! &

I 3ITTEIl & §1¢ ST 43, 28.8, 17.23, 10.368, 6.2208|
() Sat 3pTeT & TIE 30 x 0.65 = 6,22 HF |
(i) 6off a7 Grier @l Seft 3pTer @ a1 2T ) g1T = ugeft faRIaE 80 + 2 x
(43 + 28.8 + 17.28 + 10.368 + 6.2208) = 80 + 2 x 110.668%8 = 301.34 # |
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Chapter 8: Predicting What Comes Next: Sequences and Progrecsions
AT 8 - 373 2T ST HGehe 31T ST

.6 2, 2.2, 4, .. & 128 HIT-4T ug &7
JAT-a =2, r = 2] tn = 22" = 2°((n+1)/2) |
128 = 27, AT (0 + 1)/12 =7, n =13 |

U.7 QUG aRliahy reflr

I<v- (i) =RT 0 H 3 & o7et adk: ), 8, 64, SI2 |
(i) =T 4; 4096 | =0T S: 32768 |
Giii) GP, r = 8: tn = gn | YaRTAA: to = I, tn = Stn-1/
(v) & =RT # et GTHeT T 8/9 FIT-& =IR0T ) 8/, FR0T 2: 64/8) | =07
3: $12/729 , =T 4:-4096/656) , =I0T S: 32763/5904% |
I sy = (3/8)0 | GRITA: 50 = 1, $n = (3/9)sn-1/ n T&= YT SITHeT 0 %
3R I 37T 1T &1

Seadf DUIfNTHIBTAT: 1, 5, 6T

AT F i Ht gHTaett (FoT ARa)

. AP: ||t g 38, 16aT ug 731 31T ug?

JAT-5d=73-33=35,d=71a+10x7=38a=-32|
tsn = -32+30x7 =178 |

9.2 AP: ST UF 16, 317 70T U SA I 12 FATET
ATt —ts=2d=12,d=6)a+2x6=16a=4|
AP: 4 10,16, 22, 23, ...

.3 7 I fowred disT sidid T
I g DIEH 10S, TE T8 9991 996 = 10S + 72(n = 1), 7(n = 1) = 339, pn — |
=127, n =128 |
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Chapter &: Predicting What Comes Next: Sequences and Progrecsions
AT 8 - 373 2T ST HGehe 31T ST

9.9 10 37 250 & f=r 4 & Jorer
3T~ FF DIET 12, TEH T 242) 248 = 12 + 4(n — 1), n — | = 59, n = 60 |

U.S GP: Uger Y UGl b1 AT —4, Sai U¢ = 33 U &7 4 T[T

Y- art = Gar’, §AC r' = ¢ r =272 |
a+ar=-41r=2gk3a=-4 a=-4/3] GP: -4/3, -38/3, -16/3, ...
r=-28-a=-4a=94GP: 4 -8, 16, -32, ..

G.6 100 @) FHHIT G AT o AT o I A fergarr

I n gz a F = & p(2a + n = 1)/2 =100, I n(2a + n - 1) = 200 gAY
IUITHS ot FHAT IeTEt arcAt & (T faver, pap T), 37 200 = 3 x 25|
N=52a+4=60,a=1318 +19 +20 + 2] + 22 = 100 |
N=1%2+7=25a=99+10+. +16=100 |
§A1eIC Bl gr adas & (37het 100 3 37ETaT) |

9.7 da2iRam: aft 30, & 52 g
IJFT- WHT F T A 30 x § = 120 ) 4 G H: 30 x 16 = 480 | nd T H: 30 x 2n
/

U8 AP: t, + ts = 24 3R ts + tio = 44

I 20 + 10d = 24, dra + Sd = 12] 37 2a + 14d = 44, dra + 7d = 22|
gET3: 2d = 10,d =S ,a=12-25 =13 |
Uger 1T UG =13, =8, =3 | i ta +tg = 2 + 22 = 24 /|

Y.9 JgF DIET » fadgas e | + 2 + .. + n > 1000
I n(n + 1)/2: n = 44 57 990 ()| n = 45 T2 103S| AT n = 4S |

00 GP: 2, 8, 32, .. # 131072 HI-3T U &7
IAT-a=2,r=4] 2 x 40" = )3/072, 4n~' = 65536 = 45 FHGIT N = ¢ |
I th = 2 X 40! | GoRIaA: ta = 2, tn = Gin—a |

Notes by Abhichek Siv 25



Chapter &: Predicting What Comes Next: Sequences and Progrecsions
AT 8 - 373 2T ST HGehe 31T ST

D) GP: UgeT HlaT UGl a7 2T 13/12, Joreier —|

3<IP- Ug a/r, a,arWIW=a3= -, §FfeiT a = -] |
AT <My — | —r = 13/12, @rr + lr = =25/12, 75 12r% + 2S¢ + 12 = 0, (4r
+3)(3r+ 4) = 0]
r= =304 AT -4/3 | g 4/3, -1, 3/4 (T 7F AT o1& A FH: 3/4, -1, 4/3)]

02 43, 105, 16T Ug x, y, 2 &) RF Fr %, ¢, 2 6P # &
IJTT- X = ar’, y = ar’, 2 = ars] y/x = 1o 3T 2/y = ro| JFUIT TG & AT x, ¢,
2 6P & & (31guid r5)|

Y.13 GP: Uger fisT UGl a7 21T 26, TN 26T 19T 364

I UZ a, ar, arl a(l +r + r) = 26 3T a*() + y2 + r4) = 364)
J+r2+ri=U+r+r)0 —r+r2) WWW/WWW#Wa
a(l —r +r2) = 364/26 = 14|
26 F T F2TI: 2ar = 12, ar = 6 | &gk 2a() + 1Y) = 40, a() +r?) = 201 a =
8/r TJ 6 + 6r> = 20r, 3> — 10r + 3 =0, r=37ATI3 |
GP: 2,6,18 (r=3)aT18,6,2 (r=1/3)|cre: 4 + 36 + 324 = 364 /|

GG P, = 1,Pr =2, Py=Py+ ..+ Poy+ |
JAT-Ps=1+2+1=G4lP,=1+2+6+|=28Ps=16Ps =32 P; =64, Ps
= 123]
Uz, 2, 4, 3,16, 32, 64, 128 | IReT YRIGT fAHHA: Pn = 2Pn- | JIGE: Pn
=21 |

QISW, =) W =2, Wn=W; + ..+ Wnp+ 2
FJAT-W3=14+2=3Ws4=1+2+2=5Ws=1+2+3+2=8Ws=1]+
2+3+S5+2=131 W, = 21| W = 34l
I |, 2, 3, S, 8, 13, 2], 34 | 7¢ TaTEim—Tharart s 3
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Chapter &: Predicting What Comes Next: Sequences and Progrecsions
AT 8 - 373 2T ST HGehe 31T ST

fRlgren @ ST STEATT TR AP: tn = a + (n — 1)d, TRR 3iqg, smermr feft 3]
GP: tn = a M=, TBIT 3TUId, 3761 2T &1 Sn = n(n + 1)/2) Jouse 359 n &7
TANT FRAT & YRIad @7 fower ugr &1 fRpfisst Fyer o thazer 6P 3 &
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