Chapter

Sequences and Series

H Topic-1: Arithmetic Progression

21 1 MOQs with One Correct Answer

1. Letb =1,2 101. Supposelog b, loghb
og. b_arem A ic Progression (A.P) with the
commeon difference log 2. Suppose a, a,, ...., a_ are in
AP suchthata=b anda_=b_.Ift=b+b.+....+b_ and
ssa+a+.__+aS_then [Adv. 2016]
s orms 1S 0
(@ — b) — -
n(dn> 1 |.;: = ar[-l;;f: *I]:‘.'-:
O (d) — —
3 6
3. Ifthe sum of'the first 2n terms of the A.P. 2, 5,8, ... is equal

to the sum of the first # terms of the A.P. 57, 59, 61, ..., then
n equals [2001S]
(a) 10 (b) 12 (¢) 11 (d)

P . ...Y i : T i
. P"; 2 | Integer Valim-mmwen’-Nun—he,'.{at_l\*e Integer

4. Suppose that all the terms of an arithmetic progression
(A.P.) are natural numbers. If the ratio of the sum of the
first seven terms to the sum of the first eleven terms is 6
11 and the seventh term lies in between 130 and 140, then
the common difference of this A.P. is [Adv. 2015]
5. A pack contains n cards numbered from 1 to n. Two
consecutive numbered cards are removed from the pack
and the sum of the numbers on the remaining cards is
1224. If the smaller of the numbers on the removed cards is
k, then k—20= [Adv.2013]
6. Leta,,a, a3 .....a o, be an arithmetic progression with

n
s

a; =3 and 8= Z a;,1< p <100. For any integer n with
f=]

=19
1<n<20,let ;= 55, If =™ does not depend on n, then
n

10.

a, is

Let S, k=1

[2011]
» 100, denote the sum of the infinite

geometric series whose first term is and the common

cl

7] 100
e = 100~ 2 o o
ratiois — . Then the value of oo :.’:..-{-‘f" —3k+1D)S; |
K (] k=1

1S [2010]
I ; be real numbers satisfying
1, ,fork=3,4,.....11.

nLll‘::(a'l 3
then the wvalue of

th Tl ... TG

is equal to [2010]

3 Numeric/ New Stem Based Questions

Let [, I,,....l,,, be consecutive terms of an arithmetic
pluglc%:un with common difference d,, and let Wy, W,
V100 D€ consecutive terms of anmhcl arithmetic
progression with common difference d, , where d. d,=10
Foreachi=1,2,..., 100, letR, bn, dICLIanElt. with ILnU“ i
width w anddlm A;. If Ay, — A5, = 1000, then the value or
o= 490 is [Adv. 2022]
Let AP(a;d) denote the set of all the terms of an infinite
arithmetic progression with first term @ and common
difference d> 0. If AP (1;3) AP (2;5) AP (3:7) = AP (a:d)
then a +d equals [Adv. 2019]
Let X be the set L(J]lbl‘s[m!. of the first 2018 terms of the
arithmetic progression 1, 6, 11, ..., and Y be the set consisting
of the first 2018 terms of the an!hmem progression 9, 16,
23, .... . Then, the number of elements in the set X U'Y is
|Adv. 2018]
The s1deq of a right angled triangle are in arithmetic
progression. If the triangle has area 24, then what is the
length of its smallest side? [Ady. 2018]


H2O TECH LABS
Rectangle

H2O TECH LABS
Typewritten text
Chapter 
Sequences  and Series


13. Letpand g be roots of the equation x>~ 2x+ 4 =0 and let
r and s be the roots of the equation x* — 18x + B=0. If
P <g<r<sare in arithmetic progression, then 4= ..............
[1997 - 2 Marks]
14.  The sum of integers from 1 to 100 that are divisible by 2 or
[1984 - 2 Marks]

Sisnas

15. Leta,, a, a;,.. be an arithmetic progression with a, = 7

and common difference 8. Let T, T,,.T,,..besuchthat T,

=3and T, ~T, =a, forn21.Then, which of the following
is/are TRUE ? [Adv. 2022]
(@) T,,=1604 ® > %7 =10510
(©) T,=3454 @ 3 2.7 =35610

kik+1)

4n
16. Let S,=) (-1 k?. Then S, can take value(s)
k=1

[Adv. 2013]
@ 1056 (b) 1088  (c) 1120 (d) 1332
17. Let 7 bethe ™ term of an AP, for7=1,2, 3, .... If for some
positive integers m, n we have

1 1
T = ~ and T’ = = then 7. equals [1998 - 2 Marks]

1 |
(a) oy (b) ;;*';
(¢ 1 d o

(A.P.) whose first term is 7and the common difference is (2r—1).
Let T,=V, - V,-2andQ,=T, ,-T forr=1,2,...

18. ThesumV,+V,+..+V, is [2007 -4 marks]

(a) én(n+l)(3n2 —n+1)

- = S A31

(b) én{n-&-l)ﬁnz +n+2)

(c) %R(an —n+l)

d é(2u3 -2n+3)

19. T, is always

(a) an odd number (b) an even number
(c) aprime number (d) acomposite number
20. Which one of the following is a correct statement ?
@) 0y, 0,,0s,...arein A P. with common difference 5
(b) O, 0,.05,...arein A.P. with common difference 6

(©) 0y, 05,05, ...arein A.P. with common difference 11
(d) Q1= 0,=0,

) 10 SubjectiveProblems
The fourth power of the common difference of an arithmatic
progression with integer entries is added to the product of
any four consecutive terms of it. Prove that the resulting
sum is the square of an integer. [2000- 4 Marks]
22. The real numbers x,, x,, x; satisfying the equation
x> —x? + Bx+y =0 are in AP. Find the intervals in which

[1996 - 3 Marks]

f and y lie.

23. If log32, logy(2* -5), and 103{2’ ~%] are in

arithmetic progression, determine the value of x.
[1990 - 4 Marks]

24. The interior angles of a polygon are in arithmetic

progression. The smallest angle is 120°, and the common
difference is 5°, Find the number of sides of the polygon.

[1980]



2.

In the quadratic equation ax? + bx + ¢ =0, A = b*> —4ac
and o+ B, o + B2, a3 + B3, are in GP. where o, B are the
root of ax2 + bx + ¢ =0, then [2005S]
@ A#0 (b) bA=0 (c) cA=0 (d) A=0

An infinite GP. has first term ‘x’and sum ‘5°, then x belongs

to [2004S]
(@) x<—10 (b) —10<x<0
(c) 0<x<10 (d) x>10

Suppose a, b, ¢ are in A.P. and @2, b?, ¢ are in GP.

3
ifa<b<canda+b+c= 2 then the value of a is [2002S8]

| 1 Jis2) 1
@37 ®323 ©3°[5 @35
Let o, P be the roots of x2 —x + p = 0 and y, 8 be the roots
of x2 —4x+ ¢ =0.1fa, B, 7, 8 are in GP, then the integral
values of p and ¢ respectively, are [20601S]
(a -2,-32 (b) -2,3 (c) 6,3 (d) —6,-32
Consider an infinite geometric series with first term a and
common ratio ., If its sum is 4 and the second term is 3/4,

then [20008]
a= = r= 2 a=2,r= 2
(a) 5 ? 1 .{ (b) = g 18
3
(c) a-z.r-z (d) a—3,r—4
Sum of'the first n terms of the series
—1—+2+1+ 15 wevew.isequal to [1988 - 2 Marks]
2 47816
@ 2"-n-1 ®) 1-27"
(© n+ 27" -1 (d) 2"+1.
Ifa, b, c are in G.P., then the equations ax? +2bx+¢=0
d e
and dx? +2ex+ f =0 have a common root if ;,;.%
arein — [1985 - 2 Marks]
(a) A.P. (b) GP
(c) HP. (d) none of these
The rational number, which equals the number 2357 with
recurring decimal is [1983- 1 Mark]
2355 2379
® Too1 997
2355 ” il
(©) 999 (d) none of these

The third term of a geometric progression is 4. The product
of the first five terms is [1982 - 2 Marks]

(@ 4°
© 4

(b) 4

{d) none of these

10. Let ay, a,, a;, ... be a sequence of positive integers in
arithmetic progression with common difference 2. Also, let
by, by, by, ... be a sequence of positive integers in geometric
progression with common ratio 2. If @; = b; = ¢, then the
number of all possible values of ¢, for which the equality

2@ +ay+..+a,)=b+b +..+b,
holds for some positive integer n, is jAdv. 2020]

&

n
11. Letn be an odd integer. If sin n6 = ZG b_sin" 6, for every
ry=

value of 0, then

(@ b,=1,b,=3

(c) b0=a—i,bt=n
12. For O0<dp<m/2,if

oo o o
z= 3 cos?p ,y = > sin®9, z= cos>" hsin>"$
n=0 n=0 n=0

then: [1993 - 2 Marks]|
(@) vz=uxz+y
®) pz=xy+z
(©) xyz=x+y+z
(d) xmz=yz+x

[1998 - 2 Marks]
(b) by=0,b,=n
(@) b,=0,b,=n"~3n+3

o i 1ty 3]"
13. Ifa, =7 +[4] Fud e [4 A

b, = 1 ~a,,then find the least natural number n,, such that

b, >a, ¥ n>ny. {2006 - 6M)
14. Leta, b, ¢, d be real numbers in G.P. If u, v, w, satisfy the
system of equations [1999 - 10 Marks]

u+2v+3w==6
du+Sv+6w=12
6u+9v=4
then show that the roots of the equation
i |
[—+——|—l]:r2
u b w
+[b—c) +(c—a) +(@—b) ] x+u+v+w=0
and 20x% + 10 (a—d)? x —9 =0 are reciprocals of each other.



15

If §;,55, 83, cocinmeemreens , 8, arethe sums of infinite geometric

series whose first terms are 1, 2. 3, n and whose

................

common ratios are respectively,

-|=-|e—-

l 1
i n+1
then find the values of S,* + S, +S32 -
[1991 - 4 Marks|

16.

17.

— 233

Find three numbers q, b, ¢, between 2 and 18 such that
(1) theirsumis23
(i) the numbers 2, g, b sare consecutive terms of an A.P. and
(1i) the numbers b, ¢, 18 are consecutive terms ofa G.P.
[1983 - 2 Marks]
Does there exist a geometric progression containing 27, 8
and 12 as three of its terms 7 If it exits, how many such
progressions are possible ? [1982 - 3 Marks]

Topic-3: Harmonic Progression, Relation Between A. M., C. M. and
H. M. of two Positive Numbers

W-*W*"‘Wﬁ-vﬁ”

1 : e ; s S

Let a,, ay, as, ... .. be in harmonic progression with a; =5

and a,, = 25. The least positive integer n for which

a,<0is [2012]
@ 2 (b 2 (c) 24 (d) 5

Let the positive numbers a, b, ¢, d be in A.P. Then abe,
abd, acd, bed are [2001S]
(a) NOTinA.P/GP/HP. (b) inAP.
(c) mGP. (d) nHP
The harmonic mean of the roots of the equation

(5+~f5] 2 -(4+ Jg] x+8+25=0is
[1999 - 2 Marks]

(@ 2 () 4 (c) 6 d 8
Letaj,ay, ... a) obeind, Pandh , hy,..h  bein HP.If
a‘=h —Zandam—h =3, thenah is

11999 - 2 Marks]
(a) 2 M) 3 () 5 @ 6

Ifln(a+c), In(a—c),In(a—2b+c)arein A.P., then [1994]
(b) a* b, c*areinA.P.
(d) a.b,carein H.P.

(a) a, b,careinA.P.
(c) a,b,careinGP.

Let m be the minimum possible value of
logs (31 +372 +373), whereyy, y,, y; are real numbers
for which y, +y, + y3=9. Let M be the maximum possible
value of (log; x; +log; X, +logy x3), where x|, x,, x; are
positive real numbers for which x, +x,+x;=9. Then the

[Ady. 2020]

value of log, (m*) +logs (M?) is

Let the harmonic mean and geometric mean of two positive
numbers be the ratio 4 : 5. Then the two number are in the
ratio. (1992 - 2 Marks)

A straight line through the vertex P of a triangle PQR
intersects the side QR at the point S and the circumcircle
of the triangle PQR at the point T. If S is not the centre of

120081

the firenmcirele then

10.

I 1 2 1 1 2
@ PSTST ~JQsxSR © PS ST JQSxSR
l 1 4 1 1 4
© Ps'STRR @ BSTT®
If.t>1,y>1,z‘:~laxeinGP.,ﬂ1m1+1hlx-1+:n y'1+llnz
arein [1998 - 2 Marks|
(a) AP (b) HP.
(c) GP (d) None of these

Ifthe first and the (21 — 1)st terms of an A.P., a GP. and an
H.P. are equal and their n-th terms are a, b and ¢ respectively,

then (1988 - 2 Marks]
(@) a=b=c (b) agbzc_
(¢) atc=b (d) ac—b*=0.

Let 4, G,, H, denote the arithmetic, geometric and harmonic
means, respectively, of two distinct positive numbers. For n 22,

Let4,
mcansasA G, H, respectively.

11

125

13.

_jand H, _, have arithmetic, geometric and harmonic
{2007 -4 marks]
Which one of the following statements is correct ?

@ G;>G,>Gy>..

) G, <G,<G;<...

© G =G,=G;=..

@) G <G;<Gs<..and G,>G,>Gg>

Which one of the following statements is correct ?

(@) A;>4,> 45>

(b) 4, <A2 <dy<

(€) 4,>A43> 45> ..and A, <A ;<A <

(d) 4)<4;3<A;<..and4,>A4,>A4s>

Which one of the following statements is correct ?

(@) H)>H,>H,>
(b) Hy<H,<H,<
(c) H,>H;>H>
(d) Hy<H;<Hg<

andHy<H,<Hg<..
..and H,>H,>H¢>

Suppose four distinct positive numbersa,, a,, a,, a, arein
GP.Leth,=a,,b,=b, +a,, by =b,+azandb,=b; +a,



STATEMENT - 1 : The numbers by, b,, by, b, areneitherin  17. Let a;, a,, ..., a, be positive real numbers in geometric

APnorimnGP and progression. For each n, let 4,, G,, H, be respectively, the
STATEMENT - 2 : The numbers by, b,, b,, b, are in H.P. arithmetic mean, geometric mean, and harmonic mean of
[2008] ay, a,, ... . Find an expression for the geometric mean of

(a) STATEMENT - 1 is True, STATEMENT - 2 is True; Gy, Gy, ..., G, interms of 4, 4, , ol B L o H
STATEMENT - 2 is a correct explanation for [2001 - 5 Marks|
STATEMENT - 1 18. Let p be the first of the n arithmetic means between two

(b) STATEMENT - 1 is True, STATEMENT - 2 is True;

; : numbers and g the first of n harmonic means between the
STATEMENT - 2 is NOT a correct explanation for

same numbers. Show that g does not lie between p and

STATEMENT - 1 5
(c) STATEMENT - 1 is True, STATEMENT - 2 is False n+l (1991 - 4 Marks]
(d) STATEMENT - 1 is False, STATEMENT - 2 is True n—1

19. Ifa>0,b>0andc>0, prove that

=

izt A Su s = ._'" E x l l 1
Ifa, b, c are in A.P., a2, b2, ¢2 are in H.P, then prove that (@a+5b+ C)(; +3+ ;J 29 [1984 - 2 Marks]

eithera=b=cora,b, — £ formaGP. [2003 -4 Marks] 20. Theharmonicmean oftwo numbers is 4. Their arithmetic
2 mean 4 and the geometric mean G satisfy the relation.

24+G*=27

Find the two numbers. [1979]

16. Let a, b be positive real numbers. If a, 4, 4,, b are in
arithmetic progression, a, G,, G,, b are in geomeric
progression and a, H,, H,, b are in harmonic progression,

G]Gz o A] +A2 i (26‘ +b){ﬂ +2b)

HH, H +H, 9ab :

2002 - 5 Marks]

show that

ﬁ Topic-4: Arithmetic-Geometric Sequence (A.G.S.), Some Special Sequences

by=1and b, =a, ;+a,,,n22
Then which of the following options is/are correct ?

r [Adv. 2019]
1. Let75-..57denote the (r +2) digit number where the first - 10
and the last digits are 7 and the remaining r digits are 5. @) Z e, S
98 2110”89
Consider the sum S=77+757 + 7557 ++:--+75---57.1f (b) b,=a"+p"forallnz=1
99 () ataytaz+.... a,=a, ,—1foralln>1
S:M,Wheremandnarenamﬂnmnbcrsless g ib_,,z_S_
s 4 ( ) n=l 10" 89
than 3000, then the value of m +n is [Adv. 2023} 5.  Fora positive integer n, let
€5 I B 1
. am=1+5 §+I+----‘('2,,}_l.'1‘hen
2. Foranyoddintegern > 1,m—(a-1y+. A+ P=c [1999 - 3 Marks]
[1996- 1 Mark] () a(100) < 100 (b) a(100)>100
3. The sum of the first n terms of the series (c) a(200) < 100 (d) a(200)>100

L T M T € B
isn (n+1)*/2, when n is even. When » is odd, the sum is 6.  Findthe sum of the series:
n r r r
[1988 -2 Marks| > "C,{i+ sadp LB up to m terms]

or | g2r 3 A’

4. Letoandpbetherootsofx®>—x—1=0,witha>p.Forall 7,  Ifn isa natural number such that
itive int , define
\F g LN n=p"-p°2-py*.....p"t and py, py, ..., py are

0 =2 e LR distinct primes, then show that In n > k In2
SR [1984 -2 Marks]

[1985 -5 Marks]







Hints & Solutions

5—3 Topic-1: Arithmetic Progression
=)
1. (b) logb,log b, logh, are in A.P.
= b, b,— b,

Also a,, a,— ,a,,, are in AP, where a, = b, are a, = b,

b,-—b,, are GM’s and a, 31"‘“ a, are AM’s between

are in GP.

b and’h
GM‘CAMz;’b <az,b 433,-———,1350‘(3”
b, +b, +---+b < f e et
= t< )
Alsoa, a, a,, are in AP and b, b, b,, are in GP
- a=banda, =b,, . b'”l >a,
2. (c) Gwen For 4n AP S = en?

Then 7, =S, —8,.1=cn 2 _e(n-1)2

=(2n-1)c
. Sum of squares of n terms of this A.P.

= ZTRZ = Z(2H—1]2.62
=ct [42:12 —4Zn+n}

e [4?1(:1 +1)(2n+1) 4n(n+1) +nj|

6 2
2. 2020 +3n+1)—6(n+1)+3
3
1o 4t _ n(4n® -1)c?
3 3

3. () Given 2+5+8+ .. 2nterms=57+59 + 61 + .... n terms
i 2—;—[4+(2n-1) 3}:%[114+{n-—i) 2]
— 6n+l=n+56 = 5n=55 = n=11

7
L[2a+6d]
4. 9 E’L:Eﬂ%—-—:ﬁ—:;a:%f
Sy 11 5 [2a+10d]
a,=a+6d=15d

Given 130 <a, < 140

= 130<15d<140=>d=9

[Since d is a natural number because all terms are natural numbers.]
5. (5) Letk, k+ 1 be removed from pack.

S(1+243+ _+n)-(k+k+1)=1224

_ n(n+1)-2450

6. (9 Sm _ S _ [ m=>5n]
Sp Sa

%[6+{n—])d]

6-d)+5nd] ... o
= m. which will be independent of n

ifd=6ord=0
For a proper AP, we take d = 6
Loay=apvd=3+6=9

(3) We know that §_ = ——
1-r
k-1
*"'l, k#1
l==
Sk= k
0, kel
k=D

s 2
Now ch =3k +1)S; | = Zl(k ~3k+ 1)|{k ™

IDO

L (k> —1)+1-3(k—1)-2
=l Z (k-1)! '

sincek® -3k+1>0 Vk=3
B0 1 1
= ]+z e P
s (k=3 (k-D!
= 1+(1—lj+(l——l-]+[i~-l—]+....
2! I 3 2! 4!
1 1 1 1
]| — || =
{96! 98!] (97! 99!]

_ 11 _, 9%0 100 . 10000 _, (100)*
98! 99! 100! 100! > 100! 100!
100* )

o Z\k ~3k+1)5;=3.

(0) Given: a; =2a,_,—a;
a, ,+a
—u=ak_1,3‘_:k‘_:1]

== 31,02,03, ,allaremAP

If a is the first term and D the commen difference then

al +a2 +...+a” —990

= 11a? +d* (1% +2 +..+107 )+ 2ad (1+ 2+...+10)

=990

:;»naz+-——m"161"21d2 el

=990
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Sequences and Series

10.

11.

12.

Alll

= a* +35d% +10d =90 =
Sincea = a,= 15
- 35d% +150d +135=0=7d> +30d +27=0
= (d+3)(7d+9)=0 = d=-30r-9/7
9 96 27
a,=15-3=120rl5—=—=—>—
faen 53 7 7 12
o d=#-9/7
11
—| 2x15+10(-3
Hencea]+a2+...+a“ = 2|: ( )J=0
11 11
(18900) For AP. /), I, ... I
Let T = a and common difference = d
and similarly now for A.P. wy, ws, ... Wygp 14.
= b and common difference = d,
Ay —Asy = Isws; = Isgwsg
=(a+ 50d)(b + 50d,) - (a +49d)(b + 49d,)
= 50bd, + 50ad, + 2500d,d, — 49ad, — 49bd, — 2401d,d,
= bd] o adz + 99d1d2 = 1000
= bd;+ad,=1000-990=10 ..(1) (As d\d, = 10)
© Aygg—Agg = LiggWie0 ~ logWeg
=(a+ 99d|) (b + 990'2) —(a+ B9d1){b i+ 89d2) 15.
=99bd, +99ad, +99%d,d, —89bd, — 89ad, - 89°d,d,
= 10(bd, + ady) + 1880d,d,
= 10(10)+ 1880(10)= 18900
(157)
AP{l, 3): 1,4, 7,10, 13 s
AP(2,5): g M T o
AP(3,7): 310, L2451 o
For AP (1,3)n AP (2,5)n AP (3, 7)
first term will be the minimum common value of a term.
.. we need to find that minimum number which.
when divided by 7 leaves remainder 3 — (7m + 3)
and when divided by 5 leaves remainder 2 — (5p + 2)
and when divided by 3 leaves remainder 1 — (3¢ + 1)
By hit and trial 52 is such number (7 x 7 + 3)
... first term 'a' of intersection AP = 52
Also common difference 'd" of intersection 4P
=LCM (7, 5,3)= 105
sLa+d=52+105=157
(3748)  The given sequences upto 2018 terms are
1, 6,116, i, 10086
and 9 16.23......0. 14128
The common terms are
16,15, 86, v upto n terms, where T, <10086
= 16+ (n-1)35 < 10086
= 35n-19 £ 10086 16.
10105
=5 n< =288.7
n=288

n(XUY)=nX)+n(Y)-nXNY)
=2018 +2018 - 288 =3748
(6) Let the sides be a— d, a, a + d where d is positive. Using
P'-thagcms Iheorem
(a+dr=(a—df+a’=>a=4d
Sides are 3d, 4d, 5d

1

Area=24 = —x3dxdd=-U=d=4=d=2

Smallest sade

Lad

d=6.

Sh:mpaﬁqmd:cmmoff-h—.4=0
S o prg=2pg=A

Also r and 5 are the roots of eguation ©° - 18x+
~ r+s=18, =8
Since,p, g,z sarem AP

Therefore, letp=a-3d.g=a-d.r=a+damds=a+3d
As p<g<r<gs wchave d>0
Now,2=p+g=a-3d+a-d=2a-44

B=0

= a-2d=1 )
Also 18=r+s=ag+d+a+3d
= I18=2a+4d = 9=a+2d ..{ii)

On subtracting (i) from (1), we get
= 8=4d = 2=d
On putting in (ii) we obtain a = 3
. prma—3d=3—6—=1, g=a-#=>5—

r=a+d=5+2=7, s=a+3d=
= A=pg=-3 and B=rs=T71.
The sum of integers from 1 to 100 that are dvsble by 2 or 5
= (sum of integers from 1 to 100 divisible by 2) = (sum of
w% ﬁnmltolﬂﬂdmsfnkbvj)-(mmofmcgcrsﬁuml
to 100 divisible by 10)
=(2+4+6+. +100)+{5*-10+15+...'*100}

- (10 + 20 +..+ 100)

= ? [2x2+49x2]+2—20[2x5+19x5]

2=3
35+6=11

=EI’>‘10+9X101 2550 +
(b.c}(.‘meu.al =7.d=§

1050 — 550 = 3050

(r:-l]Sa.m:lT1
élsoTl_!—T +a,
Tn T a,
.T: T +a;
] _(T I+an—1]+a
=T,,%a,,+a, +a,
;_,«. Tn+]=T1+“1+a2+'"+“u

n

= T, =?i+—[2(7)+(n—1)8]
=5 4 —3+n(4u+3) (1)

Hence, Tor n = 19; T,y = 3 + (19) (79) = 1504
Forn 29 rm 34?(29)(119) 3454 — (C)

ZT,C 3+ 211 —3+Z(3+4n +3n)

k=2 k=1
_ 3+3019) + 20DQ0) | 419X20)39)

6
=3+ 10507 =

10510-»(1:)
30

And similarly Zn-3+z(4n +3n+3)=35615
k=1
8 =-12- 32+42_52 52+
—(32)+71+n2+ )+S42+82+22
24524974 )= (22+62+102+ )
=Z(4r—1)2+2(4r) —Z(4r—3) -Z(4r—2}
r=1 r=1 r=1 r=1

= [i(‘irvl)z ‘(4r—3)2}+4’:i(2r)2 -2 -1)2]

r=l1 r=1
n n

= 8) (2r-1)+4) (4r-1)

r=1 r=1

- s[z"{%l—)—n}+4[4@—n]
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17.

18.

19.

20.

21.

22.

=8n + 8n® + 4n=16n> +4n

Forn=8, 16n+ 4n= 1056

and forn =9, 16n% + 4n = 1332

(© T,=a+(m-1)d=1l/n

andt, =a+(n-Dd=1/m

= (m-nd=1n—1lm=(m-n)/mn = d=1lmn

g=——
mn

1
Now, fmn =a+{mn—1)d =—+(mn-])—]-
mn mn

] ; 23.
=—+1-—-=1
mn mn
4 < oy
) V,+ VytetVy= DW= z[r - —]
r=1 r=l 2 2
2
= En3 __2"_4.&.
2 2
= nz(nH)z _n(n+l) (2n+l)+n(n+l)
it 4 12 4
:n(n+1)[( i 2n+1 1]
4 3
_n(n+]) 3’ +n+2) o
s 12
@ T.=Vu-V -2

2 2
= (1"+l)3 _M_Fr_tl = P’3 .._r__+£ =
2 2 295=2
=37 +2r+1-(r+dlgr(3r—l)

For each r, T, has two t factors other than 1 and itself.
T, is aﬁvays a cumposﬁe number.

(b) Qr+] Tr+2 r+l (Tr+] Tr)
=Ty -2Tn+T,

=(r+3)3r+5) -2r+2)3r+2)+(r+H3r-1)
T 8 -Qr— 6 (r+1)+5—6r—5=06 (constant)
= are in AP with common difference 6,

Leta dad, a+a'anda+3d be any four consecutive terms
of an A.P. with common difference 2d.
1%Imce, ezra:r]nf of A.P. are mteg(;:}rs 2d is also an integer.

19} = + + 3
AR L DE Sy
5d2=0q2-9d2+
—(a—sd}(a+3d)+{zd)2— some integer

Hence, the resulting sum is the S%iare of an integer. 1.

Since x;, x,, X, are in A hence we can suppose

Xi=a—d, xz—-aandxz—a+dandxl, Xy, X; are the roots of

13 24px +Y =0

Since x;, X,, X; i.e., (@ - d), a, (a + d) are the roots of
—x2+Bx +7Y =0

. a-d+ata+td=1

Z(@a-dya+a(a+d)+(a-d)(a+d)=p guﬁ

and (a—-d)al@td)=-7 {111

From (i), 3a=1 = a=1/3

From (ii), 3a*> - d> = B

= 3(13P-d?=p = 13-p=d?
#>0V deR

1
——pB=0
=k

Be(—=0,1/3]

1
- pB=s-=

P—12y+32=0= (y-

FromYiii), a (a2 -9 =y

Ll e ) B 2 e
= 3(9 ] V= 5773 !

2=

: € ul—ooJ
57 27’

R
B e(-m, 1/3) and y €[-1/27,00]
Given : log, 2, log, (2* - 5), log, (2*7/2) are in A.P.
2 log; (2* - 5) = log; 2 + log, (27— 7/2)

= (¥ -102"+25-22+7=0
= (2P-122%+32=0
Let 2* =y, then we get,

1 2 1
+——=_-d el
= = Y 77

HH(y-8)=0
— y=4 or 8 =>2=22 or2’ = x=2 or3
But for log, (2% - 5) and log, (2* — 7/2) to be defined

2*—-5>0 and2* — 72=>0
= M= 8 and2* > 7/2
=5

= x # 2 and therefore x=3.

Let there be n sides in the polygon.

. Sum of all n interior angles of I]_ioolygun =(n—2) = 180°
Since the angles are in AP, with the smallest angle 120° and
common difference 5°.

. Sum of all interior angles of polygon

= %[2><120+(n ~1)x5]

%[2x120+(n—l)x5]=(n—2)x180

= %[5n+235]= (n—2)x180

= 5n% +235n =360n—720

— n®-25n+144=0- n=16,9
Also if n = 16, then 16th angle =120 + 15 x 5=
which is not possible. .. n=29.

195° = 180°,

Topic-2: Geometric Progression

(¢) In the quadratic equation ax? + bx+ ¢ =0

A=b*—4ac anﬂu+B=—§-,0L[3=£
a

a
o +p% =(a+P)*-2ap
b? 2c b*-2ac

R

a
__{af__s_c[_g) (b =3abc
& . a a a3

Since o + B, o + B% and o + p? are in GP.
b b*-2ac (b’ -3 akc)

*
o i o3

2
b2 -2 ac b( b -3 abc
= 2 T 3
a a a

= b+ 4a2c? — 4abPc = bt - 3abe

and 0.3 + B3

are in G.P.
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= 4a’c —ab’c=0 = acA=0 ¢ s £ st 1 3. 7 15
= cA=0 (- InquadraticEq a =0) o (c) um o n terms —:-—I+§+E+.,..~nthterm
i o () (. 1 B
(© 1=z 5 =1-=|+ l—-—t : ——+j*i]-—}....+mhtctm
Smce GIP contains infinite terms 2 4/ \ 8/ \ 16
-1<r<l
X X =“'I—l—l+ +nth —:,l ——l—hd-—-l—a.l.a.. .J.l\
= mlc}—§<1=>~2<—§-c{) { ; ... + nth term) %% 'p 3 ,,_.EHJ
= -10<x<0= geXen l_[l_l)
'
L 0<x<l10, M L O v e
(d) Sincea, b, c are in A.P. 1 1
2b=a+c T
mg;el})a ;b:r:mziibb4l_fﬁagﬂc§thmﬂ+f=' 7. (@ If b caeinGP, then »
=aC
2 1 1 Nowt%x:+:igx+c 2{}a:21§d32+2eaff— haveacammmml
=% =+ =—or— — it be o, then aa* + +c=
b =tac= ac 401' 3 | %5+2m+f_ a
and a+c=1 coald) 2 |
Considering a +¢= 1 and ac = 1/4 o £k S S S g
(a-cPf=1-1=0=>a=c buta=c 2(bf —ec) cd—af 2(ae—bd)
asgiventhata<b<c bficon dnf
a+c=1landac=-1/4 2 2w 2 C; L& red s
= (@-cf=1+1=2 = a—-c= +/2 ae—bd 2 (ae—bd)
but a<c=>a-c=-+/2 wa(i) Putting the value of o, in o bf_ , we get
. .
- . '8 2B MRS 2
Solving (i) and (ii), we get a 2 B (ed —af) _Hf—ce
(a) gfﬁaﬂelthcmutsofx -x+p=0 (i 4(ae——bd) ae—bd
T oB=p ﬁﬁf‘(u‘} = (cd—af)®=4(ae- btg)cgbf—ce}
Y, O are the roots of x> — 4x +g =0 Ondemg both sides by We.get
y+6=4 .. (iif) [g_j“j {g_ﬂ](ﬂ_g}
yd=g (V) a c ¢ ac’/‘ac a
a,B,y, 8 are in GP. [£_£]2_4[£_£](£ 5]
. Leta=a; p=ar, ‘Y:arz’ 8:3}’3. a c ¥ c b/\b lwsing eg. (1}
Substituting these values in equations (i), (ii), (i) and (iv), we 2 ’ 2
get a” f° 2df 4def 4e 4df 4de
e o BRI e ek
vi HqE e
r3 4
i e Loy ey M dihe ganf e
On dividing (vii) by (v), we get = A A B e = b_
2 [using eq.(i)]
ar“(1+r) 4 2 2
—_——=— = =4 = r=2,-2
a(l+r) 1 = [%+£—2§) =0 £+£ ?:
1 1 1 c a c
From (v), a=—=—— or ——=—or-1 dispntof .
I+ 142 1-2 3 = are in A.P.
Shcepisanintelger(g'wen),risalsoaninteger(z or —2). 8. © 2‘——?=2+[357+0000357+ ao]
From (vi), a # —. Hence a=-1and r=-2. 357
3
S ) 5 T 74| 37 35?+...m =24+-10"_
= 1P x(2y=_3) 100 10° 1
(d) g and second term = 3/4, l-ﬁ
o 2 _4andar=3/4 = r—-‘% 357 2358
s i 999 999
3 =4 :;,4 3:4 [Sum of a GP. with infinite term =—a ]
a— =
1-'4; 9. g:j Given : aP = . fl
t
= a*-4a+3=0 &oa=1or3 ‘(;wa;:_r(:zduc ?;ﬁrrit-— a te&'ms{grz%
Whena=1.r=3/4andwhena=3,r=1/4 10. (1) Itis given that
Aay+ay+...+a)=b +b,+..+b
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11.

12,

(27 _1)
=>2xg‘(26+(?1—2Jx2)1'CL22_11J [ a=cb =]

=c|2"-1-2n|=2n% —2n
(27-1-21)

2
Somi =28 g

2" —1-2n
So,2n? - 2n22%— 1 -2n
=2?+122" =n<7
wceEN=c>0=>n>2
= ncanbe 3,4, 5or 6.

Checking c against these values of n 13.

Whenn=3,¢c=14

24
Whenn=4,¢= 7 which is not possible

Whenn=35,¢c= which is not possible

40
21

60
Whenn=6,c= H which is not possible
. wegetc=12whenn=3
Hence, there exists only one value of ¢ which holds the inequality.

(b) Putting § =0, we get b= 0

sin nB
sin n9=2b,. sin” 0 =
r=l1

= ib (sin@)™!

= b +b,sinO+bysin’ 0+, +b sin”'o
n

lim
8—0 sinB

sinnB 14.

=bh=b=n
(b, c) For 0<¢<§

“
x=) cos>" ¢ = 1+cos® g+ cos ¢ +...0
n=0

= x= —l——=——1— (1)

1-cos? ¢ sin? ¢
[using sum of infinite GP., cos® a being < 1]
p= 231n2”¢—1+sm o+sin* d+...00
n=0

= ¥y :——1_=—I— (ll)

1-sin? ¢ cos’d

a0
and z= Z cos? sin" ¢
n=0
— z=l+cosz¢sin2¢+cos4¢sin4¢+....ao
l

1-cos ¢ sin® (i)
On substituting the values of cos2 ¢ andsin :b in (iii), from (i)
and (i), we get

15.

= z=

..(iii)

Xy

z= =z= D Xz—z=xy = nz=xytz
=

1
y

] —

1 1 Y 1
sin® ¢ 1-cos? ¢sin2 ¢

Now,x+y+z= 3
cos” ¢

Mathematics

[sin® ¢(1 - cos” psin? §) + cos? ¢ (1 - cos? psin® ¢)
+cos? c]:sin2 o]
cos? dsin® ¢ (1-cos? ¢Sin2 ¢)
(3 (sinz ¢+cosz $) (1-cos? ¢sm2 ) +cos? dsin? ¢
I: cos? psin? ¢ (1—cos? dsin? )
1
E cos? dsin?  (1-cos? psin® $) e
(b) and (c) both are correct.

- e )
AR at)

4

e: l+§ 1

b=1- a, and b >a yYnzn,
: l-a >a, -_—>2a<:I

(- Jam {3«
o e pafie = i
7 4 4 6
= 3)n+|{22n —1
For n to be even, inequality always holds. For n to be odd, it
holds forn > 7
. The least natural number, for which it holds is 6
[+ it holds for every even natural number]
On solving the srstem of equations, u + 2v + 3w = 6,
4u+5Sv+6w=12and 6u +9v=4
wegetu=—1/3,v=2/13, w=5/3

9

u+v+w=2, ——+—+-—z.__

Ler?e v w
i r

10
rl.}unon ratio of the GP., a, b, ¢, d. Then b = ar,
Then tﬁe ﬁrst equation
1
—+
u

—Igax +[(ar— ar) +(ar

1
;+;Jx2+[{b—c)2+(c—a)2+(d—b)21x
+(w+v+w)=0 becomes

—a)? +(ar® —ar)z] x+2=0

= 921002 (1-12 [P +(r+ 1P+ (r+1 20 =0
= 92— ma2 1- )2 r“+513+§ +2r+I};]f 20=0

= 92— 104% lr2[+r+] 20 =

= 92_10a% (1- ; X—20= )
and 2{] H 11% (E: -9= Ohgcomes

= 203+10§(1—ﬁ§x 9=0 (i)

Since Eq. (ii) can be obtained by the substitution y = 1/xin Eq
(i), therefore Eqs. (i) and (ii) have reciprocal roots.

2 3
S = 1+%+(%] +(%J + .00
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All5

1 T -
= §=—7=2 [ S _r}
=3
Sz——2—= y 53—-—3—=4,
=t =
3 4
n
Sn= =(n+1)
1_% S SEES S 8
+

=224324 824 4+ (n+ 12 +...4 2n)
=[12+22+32+42 _ (2n)? -1

_2n(2n+1)(4n+1) =
6
[ o B R L L), Cdd) ll(znﬂ)]
_nQ@2n+1)(4n+1)-3
3

16. Given:2<a,b,c < 18 atb+c=25 (i)

v 2,a,bareinAP, .. 2a=b+2
2a-b=2 ....(ii}
b,c,18arein GP, .. 2=18b ...

From (i), a=£~;—2
From (i), sz2+b+c=25:>3b=48—2c
From (iii), ¢ =6 (48—2c) = ¢ +12c—288=0
= c¢=12,-24 (rejected) => a=5, b=8, c=12

17. Consider a GP. with first term 4 and common ratio R
T,=27 = AR (i)
T =8=AR"! (i)
T =12=AR"! (i)
From (i) and (ii),
RP = 28_7 = RPY=(3/2)° V)
From (ii) and (i),
RI =% = RI" =(3/2)! i
From (iv) and (v),
R=3/2;p—g=3; g—r=-1
p-29+r=4;, p,greN (%))
As there can be infinite natural numbers for p, ¢ and r to satisfy
equation (vi)
*. There can be infinite GP’s.

iﬁ Topic-3: Harmonic Progression, Relation Between
=) A. M, G. M. and H.M. of two Positive Numbers

. @ - a,aa4a,...aeinHP
l._l-_,_l_ are in A.P.
a a
1I 2 103 1 1
—=—gnd ——=—
@ 5 az,n 25
eyt Loy oo g %
L 20 475
1
Now —=-+(n—1)(;4_]
5 475

4n -

: d_ W4
5 475 475

Clearlya, <0, if —<0 =
a

<0

n

= —4n<-99 or .o:‘;-22=?.43 DS
-, Least value of n is 25.

(d) a,b,c,dareinAP. .. d,c,b,aarealsoin A.P.
d c b a
abed’ abed’ abed’ abed
qo A /e
abc’ abd’ acd’ bed i i

abce, abd, acd, bed are in H.P,

i_1(1+1J_a+B+(4+J§} G+ 1_1
O 2 208 (5+v2) 8+245) 2 4

are also in ALP.

a P

(‘d} azh-=2’a =hoa=3
3#(1")':2‘4'9{3 m:} (11P= o g4=2+3d=7|_.'3

Now, 3=hI0§~—:L=—-+9D = e
0

(d) Since, /n(a+c), fn(a—c), fn (a—2b+ ¢)are in A.P.
fn(a—2b+c)—tn(a—c)=tn(a—c)-tn(a+c)

a-c¢__a-2b+c _a-c

a+c a+c

=
[ i ]

= atc,a-c,a—2b+carein GP

= (c-al=@+c)(@a-2b+¢)

= (c-aP=(@+cf-2b(@+c)

= 2b(a+c)=(a+cl—(c-a)

=

2ac

2b(a+c)=4ac = b=a+c

5 [3{)‘1”2“3”3)}%

:3J'| +3.V2 +3)’3 234
:>10g3 [3}'1 +3}‘2 +3}“3J >4 = m=4

log, x, + log, x, + log; x; = log, (% %5%4)
Again by AM - GM inequality
AM = GM

Xi+x+x
4203 32 32 axpxs = e, <27

= log; (xx,x;) < 1033(33)
:>]0g3xl+log3xz+log3x353 = M=3
Now, log, (m?) + log,(M?) =6+ 2 =8

Let @ and b be two positive numbers.

Their, HM.=222_ and G.M.=Jab
at+tb
2ab 4
HM:GM=4:5 S————— =
(a+b)Jab 5
Nab_4 _ a+b+2Vab _5+4
at+b 5 a+b-2Jab 5-4

[By Componendo and Dividendo]
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Thus from (i), (i) and (iii), a, b, c are AM., GM. and H.M.
{\f’-‘;"'\/_ \(54.\/5 P rcspectivclyo)f.agan y
2 =J,— 2 b
= Wa-\h* 1 = b 11. () Given 4 =— =Jab, Hj=->
o 2Ja 3+1 S3HE . @ 0y o
2{ a1 K Also 4, =_£;L"2¢~',G,, =,/A,,_1H,,_l
t b= 4 lorl . |
e = ZAn—i Hn—l
8. (b d) P A +Hyy
2
= Gy =AH, > A4H, = An'-l Hn—l
Similarly we can prove
Aan = An-iHn-i X An—2 HN—E g Ll a AlHl
e
2 2 2
S R Gl =Gz =G3 =ab
= G] =Gz =G3 .=Alab
i Ay, +H,_
chnuwbygeometry P§ x 8T= QS * SR (1) _ A1 n—1
& isnot the centre of circulm chcle, 12. (a) 4, )
PS #8T
ﬁnﬂw: 1(<]n§1w that for two unequal real numbers. A A Ap +Hp iy q
2 i+_1_.}; _:HH—I_ATI-i <0 ..A >H
e ARl S aag D TTaT e it > Ho1)
_— = < =
PS ST B
: + . > . [using egn ()] (ii) ab
= —4—>——==[u
Ps ST !QS):(SR 13. () 4,H,=ab = H, =A_
. (b) is the correct option. n
Also “QSXSR(M{“GM<AM) : <—l':>H ]'(H .'.H]<H24H3€,.....‘
2 : Ari——-l An = 4
= -——1-—-}i = —2—>—f{-— (i) 14. (c) Given: a},a;,a3.a4 arein GP.
JQsxSR QR ~ JQSxSR QR Then by,by,bs, by are the numbers
I 1 4
meeqmmns("}and(m) PS ST QR ay,apt+az,aptap;+ay, qt+a;t+tay3tay
2 2 5
. (d) is also the correct option. or a,atar, at+ar+ar i a+‘ar+ar far
9. (b) Ee 5y zParemG.F (x, ¥, z > 1) then log x, log y, log z will Sstggn :ﬂbto\{ei;gun:ers are neither in A.P. nor in GP. Therefore,
= 1+logx, 1 +logy, | +logzwill also be in A.P. 1 1 1 1
1 1 ) ] Also — 7 3 are not in
I+logx’1+logy 1+logz Rk boje ELR: S ¢ abl+g:h“g“:r:£;m‘1‘_]}“’+“r e
10. (a,b,d) Letx be the first term and y the (2n—1)th terms of AP, GP s 1 3274 =
and HP whose nth terms are a, b, ¢ respectively. . Statement 2 is false.
For AP, y=x+(2n-2)d 15. (}wen; a, b, f ﬁ,zemA.P. (i}
et Nowa,bfczareinH.P.
i : : P aETy
a=x+(m-Dd=x+—=-0==x+¥) @0 ¥ e o B
2 T (a=b)(a+b) _(b-c)(b+c)
Y\2n2 ot DG W 0 Vs g
For GP, y=x?""?2 —pr=|<|2n-2 ba b%c
x = acl+blt=a?b+ale (" a-b=b-¢)
1/2 = ac(c—a)tb(c—a)(cta)=0
y iy = (c—a)(ab+bc+ca)=0
bzﬂ_l:"‘[;) =Jx_y w11 :> Eitherc—a=0 or ab+bc+ca=0
Eitherc=a or ga+c)b+ca-
For H.P. i=l+(2n—2)d| o x—y andhcnccfmm(l) 2b*+ea=10
T 2xy (n=1) Eithera=b=c or b’ =a[?]
| 1 -
—=—+4(n-1)4, =_+x Y ;. ab,—c/2 arein GP.
P % 2%y 16. Clearlyd, +4,=a+b
1 ‘x4 Z 1 | S i |
—= L= = ....(iii) ot e
c 23} Xy Hl HZ a b
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17.

H1+H2 a=+bh 4]-4-4{3
HH, ab GG,
GG _ A+
HH, H +H,
Also ‘1——14'1[1'1) = H = =
H a 3\ a 2b+a
BRI
Hy a 3\b a 2a+b
A +4 a+b
H +H, 3@[ e T )
2b+a 2a+b
_ (2b+a)(2a+b)
© 9ab
Given that a,, a,, ..., a, are positive real numbers in GP.
212 z{;,. As ay,ay,....,a, are positive
ay =ar’® r>0
a, =ar""!

n

A, is AM, ofal,az. ..... s a

ay+ay +...+a, atar+..+ar™’
R »
n n
a(l-r")
Ap= ) () (r#1)

G,is GM. of a, a,, ..., a,

=1la,ay..a, =Naarar®.. a"!

n{n-1)
G,=ar 2 i) (£ 1)
H isHM.ofa, a,,...a,
H n
Lm0 L T k| 1
—+—t .t — —+—+...+
a a a, ‘a ar ar’!
. n ) n
‘—1] Fde gt )
l_fn e rﬂ i ==
(1)
r
anr™(1-r)
B =
] (=" L) (T 1)
We also observe that
-1
H, a[I—r} anr" " (1-r) _ gt 62
Tm-0) -
A He = G,‘,' i)
Now, GM.of G|, G,, ... G, is
G=" G] Gz ""Gn

G=UYJA H, JAH,. [A H,

All7
[using egquation (iv)]
G=(4,4, A HH, H)"* )
If r=1.
4= Gll = H‘ =a
Also4_H = G2

Forr=lan.qu:.imn-nhulﬂa

G=(AA,.. A HH, H)>
Letaand bbe twonumbers and 4, 4, 4, . 4 _ben AM's
between a and b.

s omAyAd, .. 4 bacmAP

Since, tl:lcrtm{u*f)tamsnd:emdﬂtfm

b-a

a+n+1)d=b = d=

b—a
A|=ﬂ+ =

_an+b

£ ()
n+l
The first H.M. between g and 5, when o HM's are mserted

1
between @ and b can be obtained by replacing a by ; and b by

1
; m Eq. (i) and then taking its reciptocal

1 (n+l)ab
= L' twis
(s
a b
n+l
_(n+1l)ab =
—“—'a - Bl wee(11)

Now, we have to prove that g cannot lie between p and
(n+1)?*

b
(n-1?
Now, n+1>n-1 :LH}I
n—1
2 2
=5 [ﬂl-) >10rp(n—+lJ >p
n—1 n-1
n+1)?
s S D i s B 11
Ifg doesnothebctweenpandq, then g is either less than p or
n+1
g>Pr—
n-—1
e L (na+b) (nb+a)
q (n+1)2ab
312 B as it 2
" £_]_n(a +b%)+ab(n”+1)—(n+1)° ab
q (n+1)% ab
2 2
Bl o )
q (n+1)"ab
> 2
’ £_1=_"_(ﬂ] =LN§_J§J
g  m+1)2\Jab) (@+1)* (Vo Va
—iiysg
q

P>q liV)
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19.

20.

2
n+l
From (iii) and (iv), we get, q<p<£n 1) P

2 n+1)?
.. g can not lie between p and o r
n —
Given that a, b,c > 0
We know for pamtnre numbers, AM. =z GM, 3
. For positive numbers a, b, ¢, we get '

ol
Lb_"c > abc }

B |
Also fi iti befs ==y =y =
0T pOsSItive NUMDETs a b (,'

ST
ab cyyl

3 ~ Nabe
On multiplying eqgs (i) and (ii), we get

(1.1 1
(a+;;+c)ta g; chy—abchl

abc
(a+b+c)[l+~l—+£)29
a. b ¢
Let the two numbers be a and b, then

a+b 2ab
= A;\ab = G; =4
2 < a+b ®

Now, 24+ G?=27 = a+b+ab=27 (i)
On putting ab = 27 — (a+b) in Eq. (i),

ot Ul SSPRIREER, T T S
a+b

On solving (i) and (ii), we geta=6,b=13 ora =3, b = 6, which

are the required numbers.

(i)

ﬁ Topic-4: Arithmetic-Ceometric Sequence (A.CS.),

1.

Some Special Sequences

98
(1219) Given S=T7T+737T+7557 +.ccoc0eea + 75,57
98
e ——
10S= 770+ 7570 +........ +75.....570+75...570
—-98= 77-13-13........-13-75......570
98 times 98
98 =-77+13x98+75....57+13
99

e
S = 75....57+1210

9
= m=1210andn=9=m+n=1219.
Since 7 is an odd integer, (— 1I!=landn-1,n-3,n-5,..

geevegmteers}s+ - e
°‘5J+(n—("1}_3+( {23)33.‘:1"13 3 [ S y

[n3+{n—1)3+((n—2)3 ...... +1

o [("2") +[”;3]3+ ...... +13] ; -
[ )

[Since in the equation (i), the first square bracket contain the sum
of cubes of 1st n natural numbers. Whereas the second square
bracket contains the sum of the cubes of natural numbers from 1

Mathematics

r.o['u2 l)as(n— 1), (n—3), ...... are even integers.]

(n=1)?% (n+1)

16x4
=l(n+1)2[n2—(n—1}2}=l(n+1)2(2n—l)
Furnltlobenlsodd,letn Zmil
12+ngu2n-$d3%+242+ 42 2m)? + (2m + 12
Sm+1)? +4[17 +22 +3% +...+ m?]
@m+1) @m+2) @m+2+1)  4m (m+1) @m+1)

; 6 6
@m+1) 2m+2) (6m+3)  (2m+1)* 2m+2)
6 2 2

2
R (:“) [ 2m+1=n)

2 2
—n*(m+1)*-16
4!! (n+1)

(a,b,c¢)  Since o, B are roots of x> —x — 1 = 0 with o > B

15 1-45

S 2
w1, abmai, J5
ﬁsﬂ ﬁ=t:) gﬁﬁz B- 1 B
ne E: wnzl; by=landd,=a, ,*a, ,nz2
- Let us now check the given options, one by one
ﬂ‘ A o0 n oo n
o L [_'a] . [E]
“"Ew" ,.mf"(w" 3 5{21 o) ~Zlio
2
e Tee dashrw. B
Ss|p_a ,_B| J5l10-a 10-B
L 10 10
_L'ma-aﬁ-mp.mﬁ}

J5| (10-a)10-p)

1[_ 10(a-B) 1 105 | 10
~ 5100-10(c+B)+ap | ~ 5/100-10-1|" g9
Thus option (a) is correct.

n+l n+l n=1 n-1
—p o -B
(h) bn=an+l+an-l= (I"ﬁ i ‘1*"[3

(ufﬁ'l +uﬂ"1)_(ﬂﬂ+i+BH'—l)
= -

S e ) i A ()
NG

1

T[a" la+2)-p*~1 (p+2)]

[using o? =o:+l,BZ=ﬁ+l]

44

e (a2
i

o 5+~f ,,-1[5 IH

‘4
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[ =
=£ o V5+1 +p™! 1_‘/;] <|,+3+1+§+ ..... +2"—-|=[l+t+ ..... +1]=n
V5 2 2.3) [ 7248 o]
a - n— = oM 1 AN 100 1
e abe Aisa O
(©) aytaytay+..ta = 1 | | Ul I et |
Ml i an) =|l+—+|—+— | -+ —+—+=|+....+
_a=p e =p" a=p a” -p" 2 \3 4 < e e
T a-f w-B P ap 1 1 1
I e (2""+1+"+z_" -2
=—= la+a®+a®+. . +a")-(B+B*+p>+...+p")] )
J5 l+—+l 1 I nd 1
1 [at-a pa-pn R AN R . g
Pl T } [L+ +L]_L]
_ 1 [a-pyi-a")-Ba-a)i-p") A Y " T gn) om
V5 (1-a)(1-p) mit gt ohol St
= 2 2
_ 1 [(@-ap)i-a")-B-ap)1-B") :1+(£+1+1+_____+LJ_L
V5| (1-a)1-B) LIS s
=L_(aﬂ)(l—u”)r(ﬁﬂ)(l—B")} L s by
=l+———= _— —_
\/g_ I-(a+B)+ap 2 on ( 2nJ+2
24_ Ry n2e on
=%{a (1 al)lﬁl(l B) a(200)>[[1~22%]+~2zﬁ}>100.
B L BRI )
=L(a“—§3 )= (" =p") _Z":(_l),,,c e e
Jg =4 = = r 2T+2?+2T+EI;+ up tom terms
~(a-B)a+B)  (@"*-B"?) x i Ay (1 gy
=[ aﬁ—ﬁ P), tx—[BB i e WY P ) el o 5 +(Z] +(E] +[EJ +....t0 m terms
r=0
Thus option (c) is correct. Now,
B 1Y 1 1 1
= 2 o +B" -n""c [—] =1-"q.=+"C.—-" Cy.—+...
(@ Zb_n=z(1 +B [usmgbn=o‘.”+ﬁ"fmmﬂ:)] Eg ) r\2 Ciz-l' (&5} 52 C3 23+
=10 = 10" 8 11
o
n n —_ — — l_-._-) e
=i[&] +[P_) _ 10 il [ G
=\ 10 10 a B - E i
?1—1 cxsoim SR i rm 3 3 ].
"0 10 Sty ,_Z:'OH} C’(Z) I(i_fi] o
o ¥, p _a(lO-—ﬁ)-trﬁ(lO—a) Hence the sum of the series
T S = = S R
10-a 10-B (10—a)(10-B) =—n+—"+—+—l—+.‘..tomterms
_ 10(a+f)—2af = 1042 12 2L 8 8"’” 6"
g 100-10(c.+B)+afp ~ 100-10-1 89 L[I_LL]
Thus ogiion (d) is incorrect. 2t =
5. (a,d) Wehave s = e [ Sum of GP.]
1 1 1 ==
a(n)=1+—+—+ +§ ..... = "
2 _l mn
—l+[1+]]+[1+1+1+l]+[1+ +1J+ + =_%___]_
= e s e o T e .as mn cAn
2 3/°44 5 8 1) \& 15 e
; : 7. Given: n=p'". p,2. py°... pi* he) (i)
it Where n€N and py, p,, py, oo P, are distinct
an s | prime numbers.
il"akingbgonboﬁsidcsofﬁq.(i}, we get
ogn=a, logp +a,lo + ka, I wee(i
< 1+(_1.+l]+[l+l+m__+_l. +[l+l+___+l o Since p,.ip.b,,gpjl al,’ pkgapr?é distinctkprilgégﬁumbers, :hcreﬁglrlg
g iy 48 4 8 8 8 glaxiéntgmmyoneprimenumheroutofpl,pz,ps,,.,..,pEwi]lbe
and the remaining prime numbers will be greafer than 2.
( lI " 11]:| }ogn 2((11log2+azlogz+u310g2+_,,4+ak]og2
- o= = logn2 (oo, + .. foy)log2

= logn =k gi
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