] Sequence & Series i

"1729 is a very interesting number; it is the smallest number expressible as the sum of two cubes in two different ways." ...... S.Ramanujan

Sequence :
A sequence is a function whose domain is the set N of natural numbers. Since the domain for every
sequence is the set N of natural numbers, therefore a sequence is represented by its range. If
f:N—> R, thenf(n)=t,n e Nis called a sequence and is denoted by

{f(1), £2), f3), crvvrreee. b= {t, bty e }={t}

Real sequence :

A sequence whose range is a subset of R is called a real sequence.
e.g. 0] 2,58, 11, ...,

(i) 4,1, —2,=5, i
Types of sequence :

On the basis of the number of terms there are two types of sequence.

0] Finite sequences : A sequence is said to be finite if it has finite number of terms.
(ii) Infinite sequences : A sequence is said to be infinite if it has infinitely many terms.
. (-2
Example #1: Write down the sequence whose nt" term is —
(1) +2
. (-2)
Solution : Lett = .
(1) +2
putn=1,23,4, ..ccccc..... we get
4 16
tl:—2, t2: § ,ta_—8,t4:?
so the sequence is -2, , -8, % e
Series :
By adding or subtracting the terms of a sequence, we get an expression which is called a series.
Ifa, a,, a,....... a_ is a sequence, then the expressiona, +a, +a, + ...... +a_is a series.
e.g. 0] 1+2+3+4+ ... +n
(i) 2+4+8+16+ .o
(iii) —1+3-9+27— ..

Progression :
The word progression refers to sequence or series — finite or infinite
Arithmetic progression (A.P.) :

A.P. is a sequence whose successive terms are obtained by adding a fixed number 'd' to the preceding
terms. This fixed number 'd' is called the common difference. If a is the first term & d the common
difference, then A.P. can be writtenas a, a+d, a+2d.,....... ,a+((n-1)d,........

e.g. -4,-1,2,5.........

nt term of an A.P. :

Let 'a’ be the first term and 'd' be the common difference of an A.P., then
t =a+(n-1)d, where d=t —t |
Example # 2 : Find the number of terms in the sequence 4, 7, 10, 13, ........ ,82.
Solution : Let a be the first term and d be the common difference
a=4,d=3 o) 82=4+(n-1)3
= n=27



The sum of first n terms of an A.P. :
If ais first term and d is common difference, then sum of the first n terms of AP is

S, = 2 [2a + (n— 1) d]

n+l

=D [a+¢]=nt
2 2

) , fornis odd. (Where / is the last term and t( ] is the middle term.)

[n;l
2
Note : For any sequence {t }, whose sum of firstrtermsis S, r"term,t =S - S, _..

Example #3: Ifinan A.P., 3rd term is 18 and 7 term is 30, then find sum of its first 17 terms
Solution : Let a be the first term and d be the common difference

a+2d=18

a+6d=30

d=3,a=12

s :% [2x 12+ 16 x 3] = 612

17

Example # 4 : Find the sum of all odd numbers between 1 and 1000 which are divisible by 3
Solution : Odd numbers between 1 and 1000 are

3,5,7,9,11, 13, ------ 993, 995, 997, 999.

Those numbers which are divisible by 3 are

3,9, 15,21, ------- 993, 999

They form an A.P. of whicha=3,d =6, /=999 .. n= 167
S= g [a+ (] = 83667

Example # 5 : The ratio between the sum of n term of two A.P.’s is 3n + 8 : 7n + 15. Then find the ratio
between their 12 th term
S, (n/2)[2a+(n—1)d] 3n+8 a+{(n-1/2}d 3n+8

Solution : — = = or =— - ()
S,'" (n/2)2a'+(n—1)d"] n+15 a+(n=1/2d" 7n+15
we have to find T, _a+id
T,' a+1id’
choosing (n—1)/2 =11 orn =23 in (1),
T, a+1ld _ 323)+8 77 7

we get 2 = = =L
T, a+lid  (23)x7+15 176 16

Example # 6 : If sum of n terms of a sequence is given by S_ = 3n? — 4n, find its 50™ term.

Solution : Lett is n" term of the sequencesot =S -S, ..
=3n?—-4n-3(n—-1)2 +4(n—-1)=6n-7
so t,=293.

Self practice problems :

(2) Which term of the sequence 2005, 2000, 1995, 1990, 1985, ............. is the first negative term
(2) Foran A.P.showthat t +t, , =2t

3) Find the maximum sum of the AP.40+38+36+34 +32+ .............
4) Find the sum of first 16 terms of an A.P. a,, a,, a,..........

Ifitis knownthata, +a,+a, +a,,+a,+a,=147

Ans. (1) 403 (3) 420  (4)392



Remarks :
(i)

(ii)

(i)

(iv)

v)

(i)

(Vi)

Example # 7 :

Solution :

Example # 8 :

Solution :

Example #9:

Solution :

Example # 10

Solution :

CIf

The first term and common difference can be zero, positive or negative (or any complex
number.)

Ifa,b,carein AP. =>2b=a+cé&ifa,b,c,dareinAP. = a+d=b+c.

Three numbers in A.P. can be taken as a—d, a, a+d ; four numbers in A.P. can be taken as a
-3d,a-d,a+d, a+3d; five numbersin A.P.area-2d,a-d, a,a+d,a+2d;

six terms in A.P. area-5d,a-3d,a-d, a+d, a+3d, a+5d etc.

The sum of the terms of an A.P. equidistant from the beginning & end is constant and equal to
the sum of first & last terms.

Any term of an A.P. (except the first) is equal to half the sum of terms which are equidistant
fromit. a,=1/2 (a,_ +4a,,), k<n. Fork =1, a, = (1/2) (a,_;+ a,,,);
Fork =2, a, = (1/2) (a, ,*+ a,,,) and so on.

If each term of an A.P. is increased, decreased, multiplied or divided by the same non-zero
number, then the resulting sequence is also an AP.

The sum and difference of two AP's is an AP.

t* . ,
The numbers t (12 + 1), Y and 6 are three consecutive terms of an A.P. If t be real, then find

the the next two term of A.P.

2b=a+c = —t=t3+t+6
or t+t2+t+6=0
or t+2)(t2-t+3)=0 ?—t+3%0 = t==-2

the given numbers are — 10, — 2, 6
which are in an A.P. with d = 8. The next two numbers are 14, 22

5

Ifa,, a,, a,, a,, a, are in A.P. with common difference = 0, then find the value of > a, , when
i=1

a,=2.

Asa,a, a,a,a;arein AP.,wehave a +a,=a,+a,=2a,

5
Hence ) a =10.

i=1
If a(b + c), b(c + a), c(a + b) are in A.P., prove that e , % , e are also in A.P.
a c

~a(b+c),b(c+a),cla+b)arein AP. = subtract ab + bc + ca from each
—bc,—ca,—abarein A.P.
divide by —abc
1 , l e are in A.P.
a b c

a+b b b+c
1-ab’ " 1-bc

a+b b, b+c are in A.P.

l-ab ' 1-bc
a+b _ b+c

1-ab 1-bc
—a(b2+1) B c(1+b2)
1-ab " 1-bc
= —a+abc=c-abc
a+c =2abc
divide by ac

l+E =2b = 1 , b, E are in A.P.
c a a c

are in A.P. then prove that 1 b 1 are in A.P.
a c

-b




Arithmetic mean (mean or average) (A.M.) :

If three terms are in A.P. then the middle term is called the A.M. between the other two, so if a, b, c are
in A.P.,bisAM.ofaé&c.

. a, +a, +a, +..... +a
A.M. for any n numbers a,, a,,..., @, is; A=-—2—2 :
n

n-Arithmetic means between two numbers :

If a, b are any two given numbers & a, A, A,,...., A, barein A.P., then A, A,,... A, are the

n A.M.’s between a & b.

b-a _ 2(b-a)
—a+—~

A1:a+

Note : Sum of n A.M.’s inserted between a & b is equal to n times the single A.M. between a & b

i.e. Z A, =nA, where A is the single A.M. betweena & b ie. A= a%b
r=1

Example #11: If a, b, c,d,e, fare A. M’s between 2 and 12, thenfinda+b+c+d+e +f.

Solution : Sum of A.M.s =6 single AM. = @ =42
Example # 12 : Insert 10 A.M. between 3 and 80.
Solution : Here 3 is the first term and 80 is the 12% term of A.P. so 80 =3 + (11)d
= d=7
so the seriesis 3, 10, 17, 24, ........ , 73,80
required means are 10, 17, 24, ........ , 73.

Self practice problems :
(5) There are n A.M.’s between 3 and 29 such that 6th mean : (n — 1)th mean : : 3 : 5 then find the

value of n.
an+3 +bn+3 )
(6) For what value of n, Tbmz ,a=bisthe AM. of aand b.
a"+
Ans. (5) n=12 (6) n=-2

Geometric progression (G.P.) :

G.P. is a sequence of numbers whose first term is non zero & each of the succeeding terms is equal to
the preceeding terms multiplied by a constant. Thus in a G.P. the ratio of successive terms is constant.
This constant factor is called the common ratio of the series & is obtained by dividing any term by that

which immediately preceeds it. Therefore a, ar, ar?, ar3, ar4,...... is a G.P. with 'a’ as the first term & 'r' as
common ratio.
: . 11 1 1
e.g. i 2,4,8,16, ... i = D, —— e
9 ® 0 3 9 27 81
Results : 0] nth term of GP = arn-1!
(i) Sum of the first n terms of GP
a(r"-1)
), rzl
Sn - r-1
na , r=1
(iii) Sum of an infinite terms of GP when |r| < 1. When n— oo, " — 0/if |r| < 1 therefore,

a
5,212 (<Y



Example # 13 :

Solution :

Example # 14 :

Solution :

Example # 15 :

Solution :

The nt term of the series 3, \ﬁ 1,-—-- is % , then find n

n—1
3(ij -1 n=13

B3 243

The first term of an infinite G.P. is 1 and any term is equal to the sum of all the succeeding
terms. Find the series.
Letthe G.P.be 1,r, 1% 1%, .........

U

-

1l
N | =

given condition

Hence seriesis 1, % ,

InaG.P..,T,+T,=216and T,: T,=1:4 and all terms are integers, then find its first term :

3
ar (1 +rd) =216 and a_rszi
ar 4
= rP=4=r=x2

when r=2then2a(9) =216 =>a=12
when r=-2, then—2a (1-8) =216

= %: 108 , Which is not an integer.

Self practice problems :

(7)
(8)

(9)

(10)

Ans.

Remarks :

(i)

(ii)

(iii)

(iv)

v)

(Vi)

Find the G.P. if the common ratio of G.P. is 3, n"term is 486 and sum of first n terms is 728.

If x, 2y, 3z are in A.P. where the distinct numbers x, y, z are in G.P. Then find the common ratio
of G.P.

A G.P. consist of 2n terms. If the sum of the terms occupying the odd places is S, and that of
the terms occupying the even places is S, , then find the common ratio of the progression.

If continued prodcut of three number in G.P. is 216 and sum of there product in pairs is 156.
Find the numbers.

(7) 2, 6,18, 54, 162, 486 (8) 1 9 S.
3 S,

(10) 2,6,18
Ifa, b, carein G.P. = b2 =ac, in general if a,, a,, a,, a,,......... a_,,a areinG.P.,
thenaa =aa, ,=a,a ,= .o,
Any three consecutive terms of a G.P. can be taken as a ,a,ar.

r
Any four consecutive terms of a G.P. can be taken as, %, ? ar, ars.

r

If each term of a G.P. be multiplied or divided or raised to power by the same non-zero
guantity, the resulting sequence is also a G.P..

Ifa, a,, a,...... and b,, b, b,,......... are two G.P’s with common ratio r, and r, respectively, then
the sequence a b, a,b,, a,b,, ..... is also a G.P. with common ratio r, r,.
Ifa,a,, a,........ are in G.P. where each a, > 0, then log a,, loga,, loga,,.......... are in A.P. and its

converse is also true.



Example # 16 : Three numbers form an increasing G.P. If the middle number is doubled, then the new
numbers are in A.P. The common ratio of G.P. is :

. . a
Solution : Three number in G.P. are —, a, ar
r

a . .
then —, 2a ar are in A.P. as given.
r

2(2a)=a (r +F1j

or r—4r+1=0
or r:Zi«E
or r=2+ \/5 as r > 1 for an increasing G.P.

Example # 17 : The sum of an infinite geometric progression is 2 and the sum of the geometric progression
made from the cubes of this infinite series is 24. Then find its first term and common ratio :

Solution : Let a be the first term and r be the common ratio of G.P.
3
2 2,8 o4 ,a<r<a
1-r 1-r
1

Solving we geta =3, r :—E

p

Example # 18 : Express 0.423 in the form of & |, (where p, g €1, g # 0)
q

4 23 23 4 a 4 23 _ 419
+ [’} =

Solution : S= —H+——Z+—+ ... =T ———=—t— = —
10 10° 10 10 1-r 10 990 990
Example # 19 : Evaluate 9 + 99 +999 + ........... upto n terms.
Solution : Let S=9+99+999 + .......... upto n terms.
=[9+99+999 + ....... ]
=[(10-1) +(102-1) + (103 =21) + ........ + upto n terms]
=[10 + 102 + 10% + ........... + 10" — n] =(%—n)

Geometric means (mean proportional) (G.M.):
If a, b, carein G.P., b is called as the G.M. of a&c.
If a and c are both positive, then b = \/aE and if a and c are both negative, then b = —«/z% .
2 = ac, therefore b = E ;a>0,c>0.

n-Geometric means between a, b :

If a, b are two given numbers & a, G,, G,,....., G,, bare in G.P.. Then
G,, G,, G;,...., G, are n G.M.s between a & b.

G, = a(bla)"1, G, = a(b/a)?m1,......, G, = a(b/a)Vn+1
Note : The product of n G.M.s between a & b is equal to the nth power of the single G.M. between a & b
ie. [[ G = (xiab)n = G", where G is the single G.M. between a & b.
r=1

Example # 20 : Between 4 and 2916 are inserted odd number (2n + 1) G.M’s. Then the (n + 1)th G.M. is
Solution : 4,G,.G,, ... G, - G, G,hpy 2916

G, ., will be the middle mean of (2n +1) odd means and it will be equidistant from Ist and last
term

4,G ., , 2916 will also be in G.P.
GZ,, =4x2916=4x9x324=4x9x4x81

G,,=2x3x2x9=108.



Self practice problems :

n+1 n+1
(11) Find the value of n so that % may be the G.M. between a and b.
a" +
(12) fa=111 .......... 1,b=1+10+102+10®+ 10*and c =1 + 10° + 10% + ..... + 10%°, then prove
55

that

0] ‘a’ is a composite number (i) a = bc.
Ans. (11) n= —%

Harmonic progression (H.P.)

A sequence is said to be in H.P if the reciprocals of its terms are in A.P.. If the sequence a,, a,, as,....
a, isin H.P. then 1/a,, 1/a,,...., 1/a, is in A.P.

Note : (i) Here we do not have the formula for the sum of the n terms of an H.P.. For H.P. whose first
ab

term is a and second term is b, the n" term ist, = ———————.
b+ (n-D(a-b)

(ii) ifa, b, c are in H.P. = b = 22 ord-2-b
a+c c b-c
i) fab,caeinAp. = 2P -2
b-c a
vy IfabcaeinGp = 2P -2
b-c b

Harmonic mean (H.M.):

If a, b, care in H.P., b is called as the H.M. between a & c, then b = 2ac
a+c
Ifa,a,, ... a, are ‘n’ non-zero numbers then H.M. 'H' of these numbers is given by

1 1|1 1 1
— = —|—+ —+...... +—
H nla a, a

Example # 21 : The 7th term of a H.P. is % and 12th term is % , find the 20th term of H.P.

Solution : Let a be the first term and d be the common difference of corresponding A.P.
a+6d=10
a+11d=25
5d =15
d=3,a=-8
T,,=a+19d
=—8+19x3 =49

20 term of H.P. = i
49

Example # 22 : Insert 4 H.M between% and %
Solution : Let 'd' be the common difference of corresponding A.P..
19 _4
SO d= M =1.
5

i = i +1= Z or H1 = §

H 3 3 7

i = i+ 2= E or H2 = i

H, 3 3 10



Solution :

i = i +3 :E or H3 = i
H, 3 3 13
i = i +4 :E or H4 = i i
H, 3 3 16
Example # 23 : Find the largest positive term of the H.P., whose first two term are 2 and % .
The corresponding A.P. isE , 23 or 30 , 2—3 16 , 9 , i S
2 12 12 12 12 12 12 12
12 12 12 2 12 12

TheH.P.is — , — , — ,
30 23 16

9
- 12
Largest positive term = > =6

Self practice problems :

(13)

(14)

(15)
(16)

If a, b, c, d, e are five numbers such that a, b, carein A.P., b, c,darein G.P.andc, d, e are in
H.P. prove that a, c, e are in G.P.

If the ratio of H.M. between two positive numbers 'a' and 'b' (a > b) is to their G.M. as 12 to 13,
prove thata:bis 9: 4.

a, b, c are in H.P. then prove that E+a + b+c

-a b-c
If a, b, ¢, d are in H.P., then show that ab + bc + cd = 3ad

=2

Arithmetico-geometric series :
A series, each term of which is formed by multiplying the corresponding terms of an A.P. & G.P. is

called the Arithmetico-Geometric Series. e.g. 1 + 3x + 5x2 + 7x3 +.....
Here 1, 3,5,....are in AP. & 1, x, X2, x3.... are in G.P..

Sum of n terms of an arithmetico-geometric series:
LetS,=a+(@a+d)r+(a+2d)r2+...+[a+(n—1)d] -1, then

a dr(l—r”’l) [a+(n-1)d]r"
Sn= Y . -
1-r (1—r) 1-r

,r= 1.

Sum to infinity: If Irl<1&n—w ,then Limit =0 and Limit n.r"=0

n—ow n—w

dr

(@)

[

S :i+
1-r

2 3
Example # 24 : The sum to n terms of the series 1+5(4n+1j+9 (4n+1j +13 (4n+1j + o is .

4n -3 4n -3 4n-3
Solution : Let X = 4n+1,then
4n-3
lox- 4 1 __ (4n-3)
4n-3 1-x 4
X _  (4n+1
1—x 4
S=1+5x+9x*+ ....... + (4n - 3)x*
SX=X+5x%+ ........ (4n = 3)xn
S—Sx=1+4x+4x>+ ......... + 4x™t — (4n = 3)x".
4x

SA-x)=1+ — [1—x"]—(4n—-3)x"
1-x

s= & {1+ ax _ax —(4n—3)x”}:—(4n_3)[1—(4n+1)+(4n—3)x”—(4n—3)x”] =n (4n - 3).
X 1-x 1-x 4



Example # 25 : Find sum to infinite terms of the series 1 + 2x + 3x? +4x® + ....., -1 <x <1

Solution : let S=1+2x+3x2+4x3+..... ... 0]
XS= X+2+33+ ... (i)
() - (i) = 1-X)S=1+xX+x2+x+ ..........
or S= %
(1-x)
Example # 26 : Evaluate : 12 + 22x + 32x2+ 423 ....... upto infinite terms for | x | < 1.
Solution : Let S= 12+ 22X + 32+ 42¢3 ... 0 (i)
XS = 12X + 22¢2 + 325G, oo ...(iD)

(i) — (ii)

(1-X)s=1+3x+5x2+7x3+ ........

1-xs= 4+ 2%
1-x (1-x)
1 2X
S= 2 + 3
(1-x) (1-x)
1-x+2x
s= 3
(1-x)
1+x
s= 3
(1-x)
Self practice problems :
a7 e+ 29, 4+22d ......... = 1, then find d.
5 5
(18) Evaluate : 1+ 3x+6x2+10x%+ ...... upto infinite term, where | x | < 1.

2
(29) Sum to n terms of the series : 1 +2 (1+ Ej +3 (1+ Ej + .
n n

64

Ans. (17) -
1

8
(19) n?

Relation between means:

0] If A, G, H are respectively A.M., G.M., H.M. between a & b both being positive, then G2 = AH
(i.,e.A,G,HareinG.P)and A>G > H.

Example # 27 : The A.M. of two numbers exceeds the G.M. by 2 and the G.M. exceeds the H.M. by% ; find the

numbers.
Solution : Let the numbers be a and b, now using the relation

G2 =AH=(G +2) (G—%j:G:S 'A=10

ie. ab =64
also a+b=20
Hence the two numbers are 4 and 16.



AM. >G.M. > H.M.

Leta, a, a,, ..... a, be n positive real numbers, then we define their
+a, +ay +....... +a .
AM. = 2%+ ", their
n
GM.=(a,a,a, ........ a )" and their
n

H.M. =

1. 1 1

i il SN +—

a1 a2 an

Example # 28 : If a, b, ¢ > 0, prove that a—? + b—g + 8 >3
c

a b?
Solution : Using the relation A.M. > G.M. we have
ab bc ca :
< a® b? bzz[a—b.b—c.gsj a_b+ b—C+g >3
3 c? a® b? ¢ a® b?
. 1 1 1 1
Example #29: Ifa>0Vvi=1,23, ... prove that (a, +a,+a,...+a) | —+—+—....+— | =2n?
al a2 a3 an
Solution : Using the relation A.M. > H.M.
a +a,+as...... +a, n
n 1 1 1 1
S
a1 a‘2 a‘3 an
1 1 1 1
= (a,+a,+a,..+a) £—+—+— ..... +—j2n2
a‘l a2 a‘3 a‘n
" 1 1)1 1)1 1
Example # 30 : If x, y, z are positive then prove that (x +y)(y +2)(z+X) | =+= || —=+=|| =+—| =264
x yN\y z)J\lz x
Solution : Using the relation A.M. > H.M.
XY o 2 o xey|iillza 0
2 11 Xy
7+7
Xy
similarly (y + 2) (1+1J >4 . (i)
y z
(z+x) 24 [E+1J ..... (iii)
z X
by (i), (i) & (iii) (x + y)(y + 2)(z + X) (E+EJ(E+EJ(E+EJ > 64
x yl\y z)J\lz x
Example # 31 : If n > 0, prove that 2" > 1 + n+/2""
Solution : Using the relation A.M. > G.M. on the numbers 1, 2, 22, 23,........... , 21 we have
2 n-1
14242740 ¥20 (g5 2 g5 21t
n
Equality does not hold as all the numbers are not equal.
1
n_ (n-1)n \p (n-1)
= 2 1>n 22 = 2n-1>n 2?2
2-1

(-1
= 2»>1+n2 2 .



Example # 32 : If x, y, z are positive and x +y + z = 7 then find greatest value of x? y? z2.

Solution : Using the relation A.M. > G.M.
*+§+X+X+X+*+* 2 3 2 %
2 2 3 332 2, XY Z
7 - 4 27 4
1
2 3 527
= 1|2 Yz = 432 > x2y® 72
4 27 4

Self practice problems :
(20) If a, b, c are real and distinct, then show that a2 (1 + b?) + b2 (1 + ¢?) + c? (1 + a?) > 6abc
(21) Prove that 2.4.6.8......2n < (n+ 1)". (n € N)

(22) If a, b, c, d are positive real numbers prove that b_02d+ cda , dab + abe
a

b? " c? i

>a+b+c+d

(23) If X6 — 12x5% + ax* + bx® + cx? + dx + 64 = 0 has positive roots then find a, b, c, d,
(24) Ifa,b>0, prove that[(1 + a) (1 + b)]® > 3% a? b2

Ans. (23) a =60, b=-160,c=240,d =-192

Results :
0) Z (aribr)zz a Z b. (i) Z ka = Z ka,.
r=1 r=1 r=1 r=1 r=1
(i) Z k=k+Kk+K+..co........ n times = nk; where k is a constant.
r=1
. . n(n+1)
iv r=1+2+3+........ +n= ———
(iv) Zl >
(v) Zn: P=12+22+32+, ... +n2= n(n+1) @n+1)
r=1 6
n 2 2
(vi) Do =184+28+33 4 ppe= DOHD
-1 4

Example # 33 : Find the sum of the series to n terms whose nt"term is 3n + 2.

3(n+1) n N
2

Solution: S, =T =Y(3n+2)=3%n+52 = o2n = g 3n +7)

Example #34: T, =k®+ 3, thenfind > T, .

k=1

n n n 2 n_ 2
Solution - Y= DK+ Y - (n(n+1) j , 3@ -1 _ (n(n+1) ] L3 @-1)
k=1 =) ) 2 3-1 2 2



Method of difference for finding nt term :

Let u, U, Ug ..o be a sequence, such that u, —u,, U, — U,, ......... is either an A.P. or a G.P. then nth

term u_ of this sequence is obtained as follows

S=u +u,+tu . U, ()

= U, +U,+ ... U, U (i)
H=(@) = u=u+U,—u)+U,—u)+...... +(u,—u._)
Where the series (u, —u,) + (U, —u,) + ......... +(u,—u_)is

either in A.P. or in G.P. then we can find u,. So sum of series S= )’ u,
r=1

Note : The above method can be generalised as follows :

Letu, U,, Uy, .cueen. be a given sequence.
The first differences are A,u,, A u,, AU, ........ where A,u, = u,—u, AU, =uU,—Uu, etc.
The second differences are Au,, Au,, Au,, ....... , where Au =Au,—Au,Au,=Au—Au, etc.

This process is continued untill the k™ differences Au, , Au, , ........

differences are all equal or they form a GP with common ratio different from 1.
Case - 1: The k" differences are all equal.
In this case the n" term, u_is given by

are obtained, where the k®

u, = ank+ an<t+ ...+ a_, where a, a, ..., a, are calculated by using first 'k + 1' terms of the

sequence.

Case - 2: The k" differences are in GP with common ratio r (r = 1)
The n"termis givenbyu =Ar-*+a n<t+a n-2+...+a_

Example # 35 : Find the n term of the series 1, 3, 8, 16, 27, 41, ..........

Solution : s=1+3+8+16+27+41+ ... T 0]
s= 1+3+8+16+27 ....... T, +T, .. (i)
(i) — (ii)

T =1+2+5+8+11+.....(T,-T,_)

Tn=1+(”7_1j [2%2+(n-2)3 =% [3n2 — 5n + 4]

Example # 36 : Find the sum to nterms of the series 5, 7, 13, 31, 85 + ......

Solution : Successive difference of terms are in G.P. with common ratio 3.
T =a@B)*+b
a+b=5
3a+b=7 = a=1,b=4
T =3"-1+4

S,=XT, =%(31+4) =(1+3+32+....+3-1) +4n

1
—[3+8n-1
=1 ]



Method of difference for finding s _:

If possible express r" term as difference of two terms as t = + (f(r) — f(r + 1)). This can be explained with
the help of examples given below.

t, =f(1) - 1(0),

t, =f(2) - (1),

t =1f(n)—f(n-1)
= S, = f(n) — f(0)

Example # 37 : Find the sum of n-terms of the series 2.5 +5.8 + 8.11 + ...........

Solution : T=@r=1)@r+2) =9r2+3r-2
n n n n
S,= DT, =9 ) T +3>r->2
r=1 r=1 r=1 r=1
g [n(n+123(2n+1)}+ 3[n(n2+1)]_2n

=3n(n+1)?2-2n

Example # 38 : Sum to n terms of the series 1 + L + 1 +o
(I+x)(A+3x)  (1+3x)(1+5x%) (1+5x)1+7x)
Solution : Let T, be the general term of the series
_ 1
[1+(2r—1)x |[1+(2r +1x]
S S (1+(2r +Dx) - (1+(2r -1x) 1 1
0 = — = —
©o2x | (1+@r-Dx)(@+(2r +Dx) (1+(2r-1x) (1+(2r+1)x)
S=YT=T,+T +T_+......... +T

I 1 _ n
2x | 1+x  (L+@n+Dx)|  @+x)[L+(2n+1)x]

Example # 39 : Sum to n terms of the series + 1 + L o
147 4.7.10 7.10.13
. 1 1 1 1
Solut : T = = — _
oHHen "~ (3-2)(3n+1)(3n+4) 6 {(3n—2)(3n+1) (3n+1)(3n+4)}

1
ol
1
7\
[y
N
IN
\‘

fl‘flJJ’(%_?llo}L """ +(3n—2)1(3n+1)_(3n+1)13n+4)}

- %H—m}



Example # 40 : Find the general term and sum of n terms of the series
1+5+19+49+101+181+295+ .........

Solution : The sequence of difference between successive term 4, 14, 30, 52, 80

The sequence of the second order difference is 10, 16, 22, 28, ......
so let nth term
T,=an®*+bn?+cn+d

clearly it is an A.P>

atb+c+d =1 (i)
8at+4b+2c+d=5 (D))
27a+9b +3c+d=19 ...(iii)
64a + 16b + 4c + d = 49 (Y]
from (i), (ii), (iii) & (iv)
a=1,b=-1,¢c=0,d=1 = T =m-n2+1
2 2
s =3(M-ne+l) = {n(n;l)} _ n(n+1)(2n+1)+ _ n(n 1)2(3n+2)

Self practice problems :

(25) Sum to n terms the following series
. 3 5 7
(I) 12 22 + 22 32 + 32 42
(i) 1+(1+2)+(1+2+3)+(1+2+3+4) ...

(i) 4+14+30+52+82+114+.........

(26) If Zn:Tr =(n + 1)(n + 2)(n + 3) then find ii

r=1 r=1 Tr

ans. (@5 () 2 nnrd)ne2)

(n+1) 6

iy n(n+ 1)




Bl Exercise-1 |

w Marked questions are recommended for Revision.

PART - | : SUBJECTIVE QUESTIONS

Section (A) : Arithmetic Progression

A-1,

A-2.

A-9.

In an A.P. the third term is four times the first term, and the sixth term is 17 ; find the series.

Find the sum of first 35 terms of the series whose pt" term isg + 2.

Find the number of integers between 100 & 1000 that are divisible by 7

Find the sum of all those integers between 100 and 800 each of which on division by 16 leaves the
remainder 7.

The sum of first p-terms of an A.P. is g and the sum of first q terms is p, find the sum of first (p + q)
terms.

The sum of three consecutive numbers in A.P. is 27, and their product is 504, find them.

The fourth power of the common difference of an arithmetic 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.

If a, b, c are in A.P., then show that:
(i) a2 (b +c), b? (c +a), c?(a+b)arealsoin A.P.
(i) b+c-a,c+a-b,a+b-careinA.P.

There are n A.M's between 3 and 54, such that the 8th mean: (n — 2) mean:: 3: 5. The value of n is.

Section (B) : Geometric Progression

B-1.

B-2.x

B-3.»

B-4.

B-5.
B-6.

B-7.

The third term of a G.P. is the square of the first term. If the second term is 8, find its sixth term.

The continued product of three numbers in G.P. is 216, and the sum of the products of them in pairs is
156; find the numbers

The sum of infinite number of terms of a G.P. is 4 and the sum of their cubes is 192. Find the series.

The sum of three numbers which are consecutive terms of an A.P. is 21. If the second number is
reduced by 1 & the third is increased by 1, we obtain three consecutive terms of a G.P., find the
numbers.

If the pth, gt & rth terms of an AP are in GP. Find the common ratio of the GP.
If a, b, ¢, d are in G.P., prove that :
0) (a2 — b2), (b2 — ¢2), (c2 — d2) are in G.P.

.. 1 1
(i) R

) ) are in G.P.
a?+b%® " b?+c? %+

Let five geometric means are inserted between 33—2 and % then find sum of all the geometric

means.



Section (C) : Harmonic and Arithmetic Geometric Progression
C-1.». Find the 4! term of an H.P. whose 7" term is 21—0 and 13t term is 31_8 .

C-2. Insert three harmonic means between 1 and 7.

C-3. If . =aq—y = ar_zz and p, g, r are in A.P. then prove that x, y, z are in H.P.
X y

C-4. If a2, b2, c2 are in A.P. showthatb +c,c+a, a+bareinH.P.

1 1 1 1
+ = —+—.

C-5. If bis the harmonic mean between a and c, then prove that
b-a b-c a c

C-6.» Sum the following series

. 2 3 4
() 1+§ +2—2 +2—3+ ........ to n terms.

(i) = 1+§+l+1—5 +ﬂ+ ..... to infinity.
4 16 64 256

C-7.  Find the sum of n terms of the series the rt" term of which is (2r + 1)2".

Section (D) : Relation between A.M., G.M., H.M

D-1. Using the relation A.M. > G.M. prove that

(i) (X2y + y2Z + z2X) (xy2 + yz2 + zx2) > 9x2 y2 Z2. (X, y, z are positive real number)
(i) (@a+b).(b+c).(c+a)>abc;if a, b, care positive real numbers
X100

D-2.= If x > 0, then find greatest value of the expression 3
T+ X+ X" +X" +...+ X

D-3. The H.M. between two numbers is ? , their A.M. is A and G.M. is G. If 2A + G2 = 26, then find the

numbers.

D-4.= |If a, b, c are positive real numbers and sides of the triangle, then prove that
(@a+b+c)>27(a+b-c)(c+a—-b)(b+c—a)

D-5. Ifa >0foralli=1,23........ n then prove that

(1+a,+@,) (1+a,+8%) e (1+a,+a%)>3"a, a,8a,.....a,)

Section (E) : Summation of series

E-1.  Find the sum to n-terms of the sequence.
(i) 1+5+13+29+61 +........ up to n terms
(s 3+33+333+3333+...c.... up to n terms
E-2 1+§+Z+1—5+....‘[on‘[erms.
2 4 8 16



k
E-3. (i) Ift, =3 —2nthen find »t, .

n=1

k
(ii) Ift, =n(n + 2) then find Y t, .

n=1
(iii) Find the sum to n terms of the series 12—22 + 32 - 42 + 52— 62 + .....
(iv) 102+ 132+ 162 + ...... upto 10 terms

(V)= If D I(r)=n(2n® +9n+13) , then find the > |/I(r)
r=1 r=1

E-4. Find the sum to n-terms of the sequence.
. 1 1 1
(i) + +
1.35 357 5.7.9
(im 1.3.224+42.4.324+43.5.42+ ...

PART - 1l : ONLY ONE OPTION CORRECT TYPE

Section (A) : Arithmetic Progression

A-1.  The first term of an A.P. of consecutive integer is p? + 1. The sum of (2p + 1) terms of this series can be
expressed as

(A) (p + 1) B @p+1)(P+1)?  (C)(p+1) D) p*+(p+1)°
A-2. Ifa,a, a,...... arein A.P. such that a, + a, + a,, + a,; + a,, + a,, = 225, then
a, +a,+a;+ ... +a, + a,, is equal to
(A) 909 (B) 75 (C) 750 (D) 900
A-3. If the sum of the first 2n terms of the A.P. 2, 5, 8, ..... , is equal to the sum of the first n terms of the
A.P. 57,59, 61, ..., then n equals
(A) 10 (B) 12 (C) 11 (D) 13

A-4.  The sum of integers from 1 to 100 that are divisible by 2 or 5 is
(A) 2550 (B) 1050 (C) 3050 (D) none of these

A-5. Let 6 Arithmetic means A1, A2, A3z, A4, As, Aes are inserted between two consecutive natural number a
and b (a > b). If A2 — A22 + A3?— A+ + As2— Ae?is equal to prime number then 'b' is equal to
(A)1 (B)2 (€3 (D)4

Section (B) : Geometric Progression

B-1.  The third term of a G.P is 4. The product of the first five terms is
(A) 4° (B) 4° (C)4* (D) 4

B-2.w If S is the sum to infinity of a G.P. whose first term is ‘a’, then the sum of the first n terms is
a) a) a) sY

A)S|1-—= B) S 1-[1-= C 1-[1-= D)S|1-|1-—
()[Sj (B) {[S”()a{[sﬂ (){(a”

an+1 1 2 .
B-3. Forasequence{a},a,=2and —— = —.Then > a, is
r=1

n

(A) 2—20 [4 +19 x 3] (B) 3(1—3%} (C)2(1-3%) (D) (1—ij



B-4.= «, B be the roots of the equation x> — 3x + a = 0 and v, & the roots of x> — 12x + b = 0 and numbers
o, B, v, & (in this order) form an increasing G.P., then
(A)a=3,b=12 (B)a=12,b=3 (C)a=2,b=32 (D)a=4,b=16

B-5. One side of an equilateral triangle is 24 cm. The mid—points of its sides are joined to form another
triangle whose mid — points are in turn joined to form still another triangle. This process continues
indefinitely. Then the sum of the perimeters of all the triangles is
(A) 144 cm (B) 212 cm (C) 288 cm (D) 172 cm

B-6. Let 3 geometric means Gi1, G2, Gs are inserted between two positive number a and b such that

G ~Gp =2, then b equal to
G, -G a
(A) 2 (B) 4 ©)8 (D) 16

Section (C) : Harmonic and Arithmetic Geometric Progression

C-1.  If the 3rd, 6th and last term of a H.P. are % , % 2% then the number of terms is equal to
(A) 100 (B) 102 (C) 99 (D) 101
C-2. Ifa, b, careinH.P. then the value of b+a + b+c is
b-a b-c
(A) 1 (B)3 (C) 4 (D)2
C-3. If the roots of the equation x® — 11x2 + 36x — 36 = 0 are in H.P. then the middle root is
(A) an even number (B) a perfect square of an integer
(C) a prime number (D) a composite number

C-4. Let the positive numbers a, b, ¢, d be in A.P. Then abc, abd, acd, bcd are:

(A) not in A.P./G.P./H.P. (B) in A.P.
(C) in G.P. (D) in H.P.
1 1

C-5. If3 +Z (3+4d) +4—2 (3 +2d) +...... + upto « = 8, then the value of d is :
(A)9 (B)5 (€)1 (D) 4

C-6. Let'n' Arithmetic Means and 'n' Harmonic Means are inserted between two positive number 'a' and 'b'.
If sum of all Arithmetic Means is equal to sum of reciprocal all Harmonic means, then product of
numbers is

(A)1 (B)2 (C) (D)3

1
2
C-7» Leta,,a,a,........ beinA.P.and h, h, h,...... inH.P.Ifa, =2 =h, and a,, = 25 = h,  then

(a,h,, +a,, h,,)equalto:

(A) 50 (B) 100 (C) 200 (D) 400

C-8.» Statement 1 :3,6,12 are in G.P., then 9,12,18 are in H.P.

Statement 2 : If three consecutive terms of a G.P. are positive and if middle term is added in these

terms, then resultant will be in H.P.

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation
for STATEMENT-1

(C) STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is false, STATEMENT-2 is true



9 7 6 6 4
C-9. S=31043%4+ 3—+3—+£ +3—+ 73
4 2 16 16 64

(A) 6° (B) 310 (C) 3 (D) 2. 310

+ o upto infinite terms, then [g—gj S equalsto

13 35 57 79
FERrAr T
(A) 21 (B) 22 (C) 23 (D) 24

C-10. The sum of infinite series

Section (D) : Relation between A.M., G.M., H.M

D-1.= If x € R, the numbers 51+x + 51X a/2, 25% + 25~ form an A.P. then 'a' must lie in the interval:

(A)[1, 3] (B) [2, 3] () [5,12] (D) [12, =)

D-2. If A, G & H are respectively the AM., G.M. & H.M. of three positive numbers a, b, & c, then the
equation whose roots are a, b, & c is given by :
(A)x3-3Ax2+3G%-G%=0 (B) x3—3Ax%+3(G¥H)x-G3=0
(C)x®+3Ax?+3(G¥H)x-G3=0 (D) x3-3Ax2-3(G¥H)x +G®=0

D-3.= |If a, b, ¢, d are positive real numbers such thata + b + ¢ + d = 2, then M = (a + b) (c + d) satisfies the
relation:
(A)oO<M< 1 B)y1<M<2 (C)2<M<3 (D)3<M<4

D-4. Ifa+b+c=3anda>0,b>0,c>0,the greatest value of a%b3c?.

3.2 3%.2¢ 3°.2° 3"°.2°

A — B — ©) —

D-5. If P, Q be the A.M., G.M. respectively between any two rational numbers a and b, then P — Q is equal

to
2
a_b a+b 2ab - b
(A —= B =~ ) =22 o) [Y2b
a 2 a+b 2
Section (E) : Summation of series
E-1 Ian=1+l +1+ ........... +l,thenvalueof1+§ 2 +2n_‘I is
2 3 n > *3 .
(A)2n—H, (B)2n + H, (C)H. —2n D)H_+n

E-2. Statement 1 : The sum of the first 30 terms of the sequence 1,2,4,7,11,16, 22,...... is 4520.

Statement 2 : If the successive differences of the terms of a sequence form an A.P., then general term

of sequence is of the form an? + bn + c.

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation
for STATEMENT-1

(@) STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is false, STATEMENT-2 is true



0 1 .
E-3. The value of E is
Tiatr x+a+(r-1) x

A) n B) n ©) Ja+nx—a D) \/5+~/a+n X
Ja +a+nx Ja—a+nx 2X X
E-4. Thevalueof (1.12+3.22+5.3%2 + ........ + upto 10 terms) is equal to :
(A) 6050 (B) 5965 (C) 5665 (D) 5385

PART - lll : MATCH THE COLUMN

1. Column -1 Column -11I

(A) The cofficient of x*° in the product

x=1)(x=3)(x=5) (x=7) ... (x —99) (p) -2500
(B) Let S, denote sum of first nterms of an A.P. If S, = 3S , (Q) 9
then San is
(C) Thesum > - 1 is equal to: (r 3/4
r=2 " —
(D) The length,breadth, height of a rectangular box are in G.P. (s) 6

(length > breadth > height) The volume is 27, the total surface
area is 78. Then the length is

2.x Column -1 Column -1I
(A) The value of xyz is 15/2 or 18/5 according as the series (p) 2
a, X, Y,z bareinan A.P. or H.P. then 'a + b' equals

where a, b are positive integers.
1 1 1

(B) The value of . 2¢ 48 8% - - -« is equal to (Q) 1

(C) If x,y,zarein A.P., then (r 3
(X+2y—2) (2y +z—X) (z + x —y) = kxyz,
where k € N, then k is equal to

(D) There are m A.M. between 1 and 31. If the ratio of the (s) 4

7" and (m —1)" meansis 5:9, then g is equal to

Il Exercise-2

w Marked questions are recommended for Revision.

PART -1 : ONLY ONE OPTION CORRECT TYPE

1. Given the sequence of numbers x,, X,, X, -..... X015
which satisfy o X X - X013 atyre of the sequence is
X +1  x,+3 X; +5 X013 +4025
(A) A.P. (B) G.P. (C) H.P. (D) A.G.P.
2. Suppose a, b, c are in A.P. and a2, b2, c2arein G.P.ifa<b<canda+b+c =% , then the value of a
is
1 1 1 1 1 1
A) —— B) —— C) —— — D) —— —
® 55 ® 55 © 5~ % ®5- 5



3=

8.»=

9=

10.

11.

12.n

If 1,2, 3 ... are first terms; 1, 3, 5 .... are common differences and S, S,, S5 .... are sums of n terms of
given p AP’s; then §; + S, + S5 + ... + S is equal to
A) np(n§+1) B) n(nz+1) (C) np(;;+1) (D) np(n§—1)

If the sum of n terms of a G.P. (with common ratio r) beginning with the pt" term is k times the sum of an
equal number of terms of the same series beginning with the gt" term, then the value of k is:

(A) rPia (B) rap (C)rp-a (D) rp+q

Consider the sequence 2, 3, 5, 6, 7, 8, 10, 11, ..... of all positive integer, then 2011t% term of this
sequence is

(A) 2056 (B) 2011 (C) 2013 (D) 2060

If x = Za” Y = Zb” ,Z= Zc” where a,b,c arein AP and |a| < 1, |b| < 1, |c| < 1, then x,y,z are in :
n=0 n=0

n=0
(A) HP (B) Arithmetico—Geometric Progression
(C) AP (D) GP
Ifa,a,, ... arein H.P. and f(k) = > (a, —a,) , then i,a—z, ....... B arein

= f(1) 1(2) f(n)

(A) A.P. (B) G.P. (C) H.P. (D) None of these
If a;, a,, ag, ... , @, are positive real numbers whose product is a fixed number ¢, then the minimum
valueofa,; +a,+ag+....+a,_4,+2a,is
(A) n(2¢)'/n (B) (n + 1) ctn (C) 2nct/n (D) (n + 1)(2c)n

. . . n(n+1)2
The sum of the first n-terms of the series 12+ 2.22 + 32 + 242 + 52 + 2.62 + .......... is , when n

is even. When n is odd, the sum is
n(n+1) n’(n+2
nin +1° @ T0+2)

(W T y 2 2

Let T and S, be the r" term and sum up to r" term of a series respectively. If for an odd number n, S_ =
nand T, = T”—; then T_(m being even) is
n

2 2m? (m+1)?

2(m+1)?
~ (B) _ _ 2Am+1)”
1+m 1+m 2+(m+1)

) 1+ (m+1)°

(D)

If 12 4 22 + 32 + ...... + 20032 = (2003) (4007) (334) and
(1) (2003) + (2) (2002) + (3) (2001) + ..... + (2003) (1) = (2003) (334) (x)., then x equals

(A) 2005 (B) 2004 (C) 2003 (D) 2001
If Zn:tr = n(n+1)(ng2)(n+3) , then Zn:tl equals

1 1 1 1
® {8 ® ooz 3)

(n+1) (n+2) 2 (n—1) (n-2) 2



13. If 12+2—2+ 32+ ...... uptow:—,then1—2+3—2 = Forees =

(A) w212 (B) m2/24 (C) n%/8 (D) n?/4
8n k(k+1)(k+2) 8n (k+2)(k+3) 8n

14, IfSn= Z(_n 6 (K2+ 2(4) 2 (k?) -4 D (8k-2)*then the value of —Sa is equal to :

k=1 k=1 k=1
(A) 256 (B) 512 (C) 1024 (D) 2048
PART - 1l : SINGLE AND DOUBLE VALUE INTEGER TYPE

1. A man arranges to pay off a debt of Rs. 3600 by 40 annual installments which form an arithmetic
series. When 30 of the installments are paid he dies leaving a third of the debt unpaid. Find the value of
the first installment.

2. In a circle of radius R a square is inscribed, then a circle is inscribed in the square, a new square in the
circle and so on for n times. Find the ratio of the limit of the sum of areas of all the circles to the limit of
the sum of areas of all the squaresasn — «

3. If the common difference of the A.P. in which T, =9 and T,T,T, is least, is ‘d’ then d is—

4. The number of terms in an A.P. is even ; the sum of the odd terms is 24, sum of the even terms is 30,
and the last term exceeds the first by 107%; find 13th term of A.P.

5. Let AP(a, d) terms of an infinite arithmetic progression with first term 'a' and common difference 'd'

(d >0). If AP(1, 3) n AP(3, 5) n AP(5, 7) = AP(m, n) then [n —m| equals to .........
6. If x > 0, and log, x + log, (\/;) + log, ((‘/;) + log, (?/;) + log, (‘{5/;) + o = 4, then value of
2 3
X< +3x+2 +3x— x(x2+1) log, 8
X+2 (X+1)(x“=x+1)
(x —1)(log, 3)(logs 4)(log, 5)(logs 2)

7= Given that a, y are roots of the equation Ax2 — 4 x + 1 = 0 and B, § the roots of the equation
Bx2-6x+ 1 =0, then find value of (A + B), such that a, B, y & & are in H.P.

8.» Find sum of first 6 term of the infinitely decreasing G.P. whose third term, three times the product of the
first and fourth term and second term form an A.P. in the indicated order, with common difference equal
to 1/8.

9. Ifa,b,carein GP,a—-b,c—a, b-carein HP, then the value of a + 4b + c is

10. a, a,, a, a,,..., a,,, barein A.P. and a, g,, 9,, 95,-....0,,, b are in G.P. and h is the harmonic mean of a

a,+a a, +a
and b, if 21 F%n %2 R B S N equal Kn 4o , then find value of K.
g1g2n gZQZn—1 gngn+1 20h

11. If the arithmetic mean of two numbers a & b (0 < a < b) is 6 and their geometric mean G and harmonic
mean H satisfy the relation G2 + 3 H = 48. Then find the value of (2a —b)

12 [fS= S + 5—52 + 253 + + ... up to oo, then find the value of S.

13 (13) (13)



5 2 3 4 5 6

Bu If —=12- —+ o ——+— —— 4. oo, then find the value of k
kK 5 5 5 5 5
14. Ifx>0,i=1,2,..,50and x, + X, + .. + X, = 50, then find the minimum value of
1 1 1
—+ — + ... + —
X X Xs0
15. Ifa,, a,, a,, a,are positive real numbers such that a, + a, + a, + a, = 15 then find maximum value of
(a, +a,)(a, +a,).
16. ItS,, S, S, are the sums of first n natural numbers, their squares, their cubes respectively, then is
w equal to
Sz
1 2 3 .
17.» IfS= 7+ 7+ vl TN o, then find the value of S.
1+1° +1 1+2°+2 1+3 +3
PART - lll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE
1.=  The interior angles of a polygon are in A.P. If the smallest angle is 120° & the common difference is 52,
then the number of sides in the polygon is :
(A) 7 (B) 9 (C) 16 (D) 5
2. If1, Iogyx, log,y, —15 log, z are in A.P., then
(A) 28 = x (B) x =y (C)z3=y D)yx=y'1=28
3. Ifa;,a,, ... , &, are distinct terms of an A.P., then
(A)a;+2a,+a;=0 (B)a;—2a,+a3;=0
(C)a;+3a,-3a;-3a,=0 (D)a, —4a, +6a;-4a, +a;=0
4, First three terms of the sequence 1/16, a, b, 1/6 are in geometric series and last three terms are in
harmonic series if
(A)a—1 b—i (B)a—i b—l (C)a—1b——l (D)a——l b=1
97T 12 12779 0T 4 o4
5.» Which of the following numbers is/are composite
(A)1111...... 1 (91 digits) (B)1111...... 1 (81 digits)
(C)1111......1 (75 digits) (D)1111......1 (105 digits)
6. Three numbers a, b, ¢ between 2 and 18 are such that
(i) their sum is 25
(i) the numbers 2, a, b, are in A.P.
(iii) the number b, ¢, 18 are in G.P.
then which of the following options are correct.
(A)a=5 (B)b=8 (C)b+c=20 (D)a+b+c=25
7. Consider an infinite geometric series with first term 'a' and common ratio r. If the sum is 4 and the

second term is 3/4, then:
7

3 3 3
A = —, == B =2’ = — C =—,r=
(A)a 1 "=3 (B)a=2,r 3 (C)a >

(D)a=3,r=

PN
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11.
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15.
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For the series 2 +[J§+%)+((2«/§-1)+%} +[(3\/§—2)+$] T

(A)S,= V2(v2+n-1) =+ ﬂ (B) T,= v2(v2+n-1) —n+[%j_

(V2-1) 27
n (2n/2 _1) n
©)8,= 3 (8+(n-1)v2-n)+| ——5 | (D) S, = 5 (3+(n-1)v2-n)+
(2-1) 2
P 1 ) 82
Ifa,a_ +a_a,=2a4a,,k=23anda, =1,here S = Za— and given that S—p does not depend on
k=1 Ak p
p then may be
a2016
(A) 4031 (B) 1 (C) 2016 (D) 2017/2

It 21 is constant for everyk>1.lfn>m=a >a,anda, +a =66,a,a,  =128and > a =126
i=1

(A)n=6 (B)n=5 ©€) oo (D) 2t _ 4
ay a,

The sides of a right triangle form a G.P. The tangent of the smallest angle is

[ (®) ,/—Ez” ©) /—ﬁzﬂ ©) / ﬁz_l

If b, b,, b, (b, > 0) are three successive terms of a G.P. with common ratio r, the value of r for which the
inequality b, > 4b, — 3b, holds is given by
(A)r>3 B)O<r<1 (C)r=3.5 (D)r=5.2

If a satisfies the equation a7 —-2a+1=0and S=1+a+ a2+ ..... + a28, then posible value(s) of S
is/are
(A) 2016 (B) 2018 (C) 2017 (D) 2

Let two term of H.P. are 12 and 15. All terms of this H.P. Consist of natural number. If among the
largest possible such H.P., the three of the terms are a, b, ¢ which are increasing G.P. then

(A)a=15 (B)b=130 (C)c=60 (D)a+b+c=2
Leta,x,bbein A.P;a,y,bbeinG.Panda, z,bbein HP.If x =y + 2 and a = 5z, then

(A) y2 =xz B)x>y>z (C)a=9,b=1 (D)a=1/4,b=9/4
Let x, a1, az,...... an, Y, an+t, @ns2, ..... aqzn, z are in A.P.

P, 91, 92,.....0n, G, g n+1, Ons2, .....g2n, r are in G.P.

K, h1, ha,.....hn, |, hnet, hnez, ..., hon, m are in H.P.
(A)lfx=p=k=20andy=q=¢=30thenz<r<m
B)ylfy=g=¢=20andz=r=m=30thenx<p <k

(C) fx=p=k=20andz=r=m=30theny>q> /¢
(D)

fx=p=k=20andz=r=m=30theny<q</¢



17.» Which of the following is/are TRUE
(A) Equal numbers are always in A.P., G.P. and H.P.
(B) If a, b, cbein H.P.,thena—g,g ,c—g will be in AP
(C) If G, and G, are two geometric means and A is the arithmetic mean inserted between two

2 2
positive numbers, then the value of =~ + =2 is 2A.
2 1

(D) Let general term of a G.P. (with positive terms) with common ratio r be T, ., and general term
of another G.P. (with positive terms) with common ratio r be T’ ,, then the series whose

generalterm T" =T ., + T , isalso a G.P. with common ratio r.

18. If the arithmetic mean of two positive numbers a & b (a > b) is twice their geometric mean, then a: b is:

A)2+3 :12-38 (B 7+43:1 (C)1:7-43 (D) 2: 3
19. If > r(r+1) (2r+3)=an*+bn®+cn?+dn +e,then

r=1

(A)a+c=b+d (B)e=0

(C)a,b-2/3,c—1arein A.P. (D) c/a is an integer
20.= The roots of the equation x* — 8x® + ax> — bx + 16 = 0, are positive, if

(A)a=24 (B)ya=12 (C)b=8 (D) b =32
21. Let ai, az, as, ........ an is the sequence whose sum of first 'n' terms is represented by

Sn=an®+bn?2+cn,neN. Ifa= 84 +a3 ~Xa then

(A) H.C.F of (x,y) is 2 (B) H.C.F. of (x,y) is 3

(C) L.C.M of (x,y) is 6 (D)yx+y=8

PART - IV : COMPREHENSION

Comprehension # 1 (Q.1 & 2)

Weknowthat 1 +2+3 + ... = ”(”2”) — f(n),
124224324 ... +n2=W=g(n),
n(n+1)

13 +28+ 3+ .......... +n3=(TJ = h(n)
1. Even natural number which divides g(n) — f(n), for every n>2,is

(A) 2 (B) 4 (C)6 (D) none of these
2. f(n) + 3 g(n) + h(n) is divisibleby 1 +2 + 3 + ........... +nN

(A)onlyifn=1 (B) only if nis odd (C) only if nis even (D) foralln e N

Comprehension # 2 (Q.3 & 4)
In a sequence of (4n + 1) terms the first (2n + 1) terms are in AP whose common difference is 2, and
the last (2n + 1) terms are in GP whose common ratio 0.5. If the middle terms of the AP and GP are
equal, then

3= Middle term of the sequence is

n. 2n+1 n. 2n+1
A —— B)

o _1 oo 1 C)n.2r (D) None of these



4.n First term of the sequence is
n+2n . 2" n-2n . 2" 2n-n . 2" 2n+n . 2"

W= O =g O3 O%5

Comprehension # 3 (Q.5to 7)

Let A'Th = Tt —Tn, A2 Tn=A"Tn1—ATh , A3Tn= A2Tne1 — A2Th y emeeens , and so on, where T1, T2, T3, ..... Tn—1, Tn,
Thet,y.n.... are the terms of infinite G.P. whose first term is a natural number and common ratio is equal to 'r'.
5. If A2T1 = 36, then sum of all possible integral values of r is equal to :

(A)8 (B) 4 (C)5 (D) -2
6. Let ZTn :g andr = g then sum of squares of all possible value of p is equal to :

n=1

(A) 42 (B) 46 (C) 45 (D) 30
7. If A7Tn = A3Th, then 'r' equal to

(A) 2 (B) 4 €7 (D) -2

w Marked questions are recommended for Revision.
* Marked Questions may have more than one correct option.

~\
J

PART -1 : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS)

1.a If the sum of first n terms of an A.P. is cn?, then the sum of squares of these n terms is
[IT-JEE - 2009, Paper-2, (3, —1), 80]
n(4n® -1) ¢® n(4n® +1) c? n(4n® —-1) c? n(4n® +1) c*
R I R R R

2x»  LetS,k=1,2,..,100, denote the sum of the infinite geometric series whose first term is% and the

2
100° 120%|(k2—3k+1) S | is

k=1

common ratio is %.Then the value of ]
[IT-JEE - 2010, Paper-1, (3, 0), 84]

3. Let a,, a,, a,, ....., a,, be real numbers satisfying a, = 15, 27 —2a, >0 and a, = 2a, , —a,_, fork = 3, 4,

a?+a+...+a a+a,+..+a
1 2 11 1 2 11

ey 11U = 90, then the value of 11 is equal to
[IT-JEE - 2010, Paper-2, (3, 0), 79]
p
4 Letay, a,, aj,....., 8199 b€ an arithmetic progression with a, = 3 and S = Da ,1<p<100.

i=1

For any integer n with 1 <n <20, let m = 5n. If z—m does not depend on n, then a, is

n

[IT-JEE 2011, Paper-1, (4, 0), 80]

5. The minimum value of the sum of real numbers a5, a4, 3a3, 1, a8 and a'®where a> 0 is
[IIT-JEE 2011, Paper-1, (4, 0), 80]
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Let a,, a,, a,,.... be in harmonic progression with a, = 5 and a,, = 25. The least positive integer n for
which a <O0is [IT-JEE 2012, Paper-2, (3, —1), 66]
(A) 22 (B) 23 (C) 24 (D) 25

k(k+1)

4n
LetS, = Z(—1) 2 k2 .Then S, can take value(s) [JEE (Advanced) 2013, Paper-1, (4, — 1)/60]
k=1

(A) 1056 (B) 1088 (C) 1120 (D) 1332

A pack contains n card numbered from 1 to n. Two consecutive numbered card 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 = [JEE (Advanced) 2013, Paper-1, (4, — 1)/60]

Let a,b,c be positive integers such thatg is an integer. If a,b,c are in geometric progression and the

2 —
arithmetic mean of a,b,c is b + 2, then the value of# is
a+

[JEE (Advanced) 2014, Paper-1, (3, 0)/60]

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

[JEE (Advanced) 2015, P-2 (4, 0) / 80]

The least value of a.eR for which 4ax2 + l >1,forallx>0,is
X

[JEE (Advanced) 2016, Paper-1, (3, —1)/62]

1 1 1 1
51 ® 35 ©) ®) o

Let b> 1 fori=1,2,....,101. Suppose log_b,,log Db,....,logb,, are in Arithmetic progression (A.P.) with

(A)

the common difference log, 2. Suppose a,, a,,...,a,,, are in A.P. such that a, = b, and a,= b,,. If
t=b,+b,+....+b,ands=2a, +a,+... +a,, then [JEE (Advanced) 2016, Paper-2, (3, —1)/62]
(A)s>tanda,,, >b (B) s >tand a,, <b,,,

(C)s<tanda,, >b (D) s <tanda,, <b,,

101

101 101

The sides of a right angled triangle are in arithmetic progression. If the triangle has area 24, then what
is the length of its smallest side ? [JEE(Advanced) 2017, Paper-1,(3, 0)/61]

Let X be the set consisting 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 arithmetic progression 9, 16, 23, ..... Then, the number
of elements inthe set X U Y is . [JEE(Advanced) 2018, Paper-1,(3, 0)/60]

Let AP (a, d) denote the set of all the term of an infinite arithmetic progression with first term a and
common difference d > 0. If AP(1, 3) n AP(2, 5) n AP(3, 7) = AP(a, d) then a +d equals.........
[JEE(Advanced) 2019, Paper-1,(4, —1)/62]

PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

A person is to count 4500 currency notes. Let a  denote the number of notes he counts in the n*
minute. If a, =a, = .....= a,, = 150 and a,,, a,,,....are in an AP with common difference -2, then the time
taken by him to count all notes is [AIEEE 2010 (8, —-2), 144]

(1) 34 minutes (2) 125 minutes (8) 135 minutes (4) 24 minutes
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12.

13.

A man saves Rs. 200 in each of the first three months of his service. In each of the subsequent months
his saving increases by Rs. 40 more than the saving of immediately previous month. His total saving
from the start of service will be Rs. 11040 after : [AIEEE 2011, 1, (4, —1), 120]
(1) 18 months (2) 19 months (3) 20 months (4) 21 months

100 100
Let a, be the n" term of an A.P. If > a, =oand ) a,_ , =P, then the common difference of the A.P. is :

r=1 r=1

[AIEEE 2011, II, (4, —1), 120]

oa-P a-p
1) a-— 2) —— 3)p - 4) ——
(1) o-p (()100 B)Bp-a ()200
The sum of first 20 terms of the sequence 0.7, 0.77, 0.777,....., is [AIEEE - 2013, (4, -1),360]
7 7 7 7
1) — (179-102% 2) — (99-102 3) — (179 + 102 4) — (99 + 102
()81( ) ()9( ) ()81( + ) ()9(+ )
If(10)°+2(11)' (108 + 3(11)2(10)" +........ + 10 (11)° = k(10)°, then k is equal to
[JEE(Main) 2014, (4, - 1), 120]
121 441
1) 100 2) 110 3) — 4) —
(1) (2) 3) 0 (4) 100
Three positive numbers form an increasing G.P. If the middle term in this G.P. is doubled, the new
numbers are in A.P. Then the common ratio of the G.P. is [JEE(Main) 2014, (4, - 1), 120]
(1)2-+3 (2)2+ 3 (3) V2+43 (4)3+ 2
If m is the A. M. of two distinct real numbers / and n(/, n > 1) and G,, G, and G, are three geometric
means between /and n,then Gf+2Gj + Gi equals : [JEE(Main) 2015, (4, — 1), 120]
(1) 4 Pmm (2) 4 Im2n (3) 4 Imn? (4) 4 Pm2n2

3 3 3 3 3 3
The sum of first 9 terms of the series 1—+ rt+2 + T+2 +3 Foerieerees is:
1 1+3 1+3+5

[JEE(Main) 2015, (4, - 1), 120]
(1) 71 (2) 96 (3) 142 (4) 192

If the 2, 5t and 9t terms of a non-constant A.P. are in G.P., then the common ratio of this G.P. is:
[JEE(Main) 2016, (4, — 1), 120]

(1) ) 1 ©® % (4) g

[SSRIN N

. . 3V (.2 (1Y . (4 .16
If the sum of the first ten terms of the series 13 + 25 + 33 +4° + 45 e is 3 m, then m
is equal to : [JEE(Main) 2016, (4, — 1), 120]
(1) 101 (2) 100 (3) 99 (4) 102

For any three positive real numbers a, b and ¢, 9(25a2 + b?) + 25(c? — 3ac) = 15b(3a + ¢), Then
[JEE(Main) 2017, (4, — 1), 120]

(1)b,candaarein G.P. (2) b,cand a are in A.P.

(3)a,bandc arein A.P. (4) a,band c are in G.P.

Let a,b,c € R. If f(x) = ax? + bx + cis such that a + b + ¢ = 3 and f(x + y) = f(x) + f(y) + xy, V x,y € R,
10

then Zf(n) is equal to [JEE(Main) 2017, (4, - 1), 120]
n=1

(1) 330 (2) 165 (3) 190 (4) 225

If, for a positive integer n, the quadratic equation, x(x + 1) + (X + 1)(X + 2) +.....+ (X + m)(x +n)=10n
has two consecutive integral solutions, then n is equal to [JEE(Main) 2017, (4, — 1), 120]
(1)12 (29 (3) 10 (4) 11
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Let a1, a2, as,...... , @49 be in A.P. such that Za4k+1 =416 and ag + as3=66. If
k=0
af+as+.....+a> =140 m, thenmis equal to : [JEE(Main) 2018, (4, — 1), 120]

(1) 34 (2) 33 (3) 66 (4) 68
Let A be the sum of the first 20 terms and B be sum of the first 40 terms of the series
124222 +32+2.42+52+2.6% + ..... If B—2A =100 A, then A is equal to :
[JEE(Main) 2018, (4, - 1), 120]
(1) 464 (2) 496 (3) 232 (4) 248
The sum of the following series
. 9(12 + 22 + 32) . 12(12 +22 +32 +42) 1512 +2%2 +.....+5%)

1+6 5 + 11 +....upto 15 terms,is:
[JEE(Main) 2019, Online (09-01-19),P-2 (4, — 1), 120]
(1) 7510 (2) 7830 (3) 7520 (4) 7820

If 5, 5r, 5r2 are the lengths of the sides of a triangle, then r cannot be equal to :
[JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]

1) @ @ 5 @ 5

N | w
N|w

The sum of all natural number 'n' such that 100 < n < 200 and H.C.F. (91,n) > 1 is :
[JEE(Main) 2019, Online (08-04-19),P-1 (4, — 1), 120]

(1) 3303 (2) 3203 (3) 3221 (4) 3121

Let a1, az, as,..... be an A.P. with as = 2. Then the common difference of this A.P., which maximizes the

product a1 a4 as is : [JEE(Main) 2019, Online (10-04-19),P-2 (4, — 1), 120]
3 8 6 2

1) = 2) — 3) = 4) —

(1) 5 (2) = 3) z (4) 3

Let a,b and ¢ be in G.P. with common ratior, wherea#0 and0 < r < % . Ifs 3a, 7b and 15c¢ are the first

three terms of an A.P., then the 4t therm this A.P. is :
[JEE(Main) 2019, Online (10-04-19),P-2 (4, — 1), 120]
7 2

1) —a 2)a 3) —a 4) 5a
(1) 3 ) (©) 3 (4)
The greatest positive integer k, for which 49% + 1 is a factor of the sum 49125 4+ 49124 + |+ 492 + 49 + 1,
is [JEE(Main) 2020, Online (07-01-20),P-1 (4, — 1), 120]
(1) 32 (2) 63 (3) 65 (4) 60
Let f : R — R be such that for all xeR (2! + 2'), f(x) and (3*+ 3) are in A.P., then the minimum
value of f(x) is : [JEE(Main) 2020, Online (08-01-20),P-1 (4, —1), 120]
(10 ) (3) 4 (4)3

100 100 200
Let anbe the nt" term of a G.P. of positive terms. If Za2n+1 =200and ZaZn =100,then Zan is

n=1 n=1 n=1
equal to : [JEE(Main) 2020, Online (09-01-20),P-2 (4, —1), 120]
(1) 175 (2) 150 (3) 300 (4) 225

o0

If x = z{;(—1)n tan2" 0 and y= Zécoszn 0,for 0 < 0 < % then:
n= n=

(1) y(1—x) =1 (2) y(1+x) =1 (3) x(1+y) =1 (4) x(1-y) =1



EXERCISE - 1
PART - |

Section (A) :
A-1. 2,58,..A2. 160 A-3. 128 A-4. 19668 A-5. —(p+q)A-6. 4,9, 14
A-9. 16
Section (B) :
B-1. 128 B-2. 26,18 or18,6,2 B-3. 6,-3,3/2, ... B-4. 3,7,110r12,7,2
B5 I B7. 211

pP—q
Section (C) :
c1. - co 141414 c-6. (i) 4 21n iy &

11 118 5 " 3
C-7. n2m2_20+142
Section (D) :

L 2,8

201
Section (E) :

n n
E-1. (i)2n+2—3n—4(ii)i(1on+1—9n—10) 2. nN2-2+1
27 on

E3. () %(3k+1+1)—2k+1

(ii) %k(k +1) (2k +7)

(i) —w if n is even, @ ifnisodd  (iv) 6265 (v) \E(nZ +3n)
E4. (i) %—m (ii)% (n+1) (n+2) (n+3)(2n +3)

Section (A) :
A-1. (D) A2 (D) A3

Section (B) :
B-1. (B) B-2. (B) B-3.

Section (C) :
c-1. (A c-2. (D) c-3.
Cc-8. (A c-9. (B) C-10.

Section (D) :
D-1. (D) D-2. (B) D-3.

Section (E) :
E-1 (A E-2. (D) E-3.

PART - 1l

(C) A4. (C) A5 (O

B B4 (C) B-5 (A B6 (D)

(c) ¢c4. (D) C5 (A) C6. (A C7.

(A D4. (A D-5. (D)

(A) E-4. (C)

PART - 1ll
(C) > (1), (D) = (a)
(C) = (s), (D) = (p)



EXERCISE - 2

PART - |
(A) (D) (A) (©) 5. (A)
(A) (C) 8. (A) 9 (C) 10. (D)
(A) 12. (A 13. (€ 14. ()

PART - Il
51.00 2. 00.78 3. 01.65 4. 19.50 5. 02.00
01.66 or 01.67 7. 11.00 8. 01.96 or 01.97 9. 00.00 10.  40.00
00.00 12, 01.80 13.  10.80 14.  50.00 15. 56.25
09.00 17.  00.50

PART - Il
(B) 2. (ABCD) 3 (BD) 4. (BD) 5 (ABCD)
(ABCD) 7 (D) 8 (BC) 9. (AB) 10.  (AC)
(BC) 12.  (ABCD) 13.  (CD) 14.  (ABC) 15.  (ABC)
(ABC) 17.  (CD) 18.  (ABC) 19.  (ABCD)20.  (AD)
(ACD)

PART - IV
(A) 2. (D) 3. (A) 4. (B) 5. (A)
(B) (A)

EXERCISE - 3

PART - |

(C) 2. 3 3. 0

3 or 9, both 3 and 9 (The common difference of the arithmatic progression can be either 0 or 6, and
accordingly the second term can be either 3, or 9 ; thus the answers 3, or 9, or both 3 and 9 are
acceptable.)

(8) 6. (D) 7. (A,D) 8. 5 9. (4)
9 1. () 12 (B) 13.  (6) 14.  (3748)
(157)

PART -1l
(1) (4) (2) 3) 5. (1)
) . ) . ) . 1) 10. (1)
2) 12 (1) 13. (4) 14. (1) 15 (4)
(4) 17. (3) 18. (4) 19. (2 20. (2
2) 22. (4) 23. (2 24. (1)



Il High Level Problems (HLP)

SUBJECTIVE QUESTIONS

10.

11.

12.

13.

Prove that v/2,+/3,+/5 cannot be terms of a single A.P.

If the sum of the first m terms of an A.P. is equal to the sum of either the next n terms or the next p

terms, then prove that (m + n) (l—lj =(m+p) (l_lj .
m p m n

If a and b are pth and qgt" terms of an AP, then find the sum of its (p + g) terms

In an A.P. of which ‘a’ is the Ist term, if the sum of the Ist ' p' terms is equal to zero, show that the sum
of the next 'q' terms is — %.
a+be’ b+ce’ c+de’
a-be’ b-ce’ c-—de’

If , then show that a,b,c,d are in G.P.

The sum of the first ten terms of an AP is 155 & the sum of first two terms of a GP is 9. The first term of
the AP is equal to the common ratio of the GP & the first term of the GP is equal to the common
difference of the AP. Find the two progressions.

Find the sum in the nth group of sequence,
(i) (1), (2,3); (4,5,6,7); (8,9,........ ,15)5

(i) (1),(2,3,4),(5,6,7,8,9),........

Let a, b be positive real numbers. If a, A,, A,, b are in arithmetic progression, a, G;, G,, b are in
geometric progression and a, H,, H,, b are in harmonic progression, show that
GG, A +A, (2a+b)(a+2b)

HH, H +H, 9ab

If total number of runs scored in n matches is [nTHJ (2%1 — n — 2) where n > 1 and the runs scored in

the kth match are given by k. 21X 'where 1 <k <n, find n

Let ay, a,,........ , an be positive real numbers in geometric progression. For each n, let A, G, H, be
respectively the arithmetic mean, geometric mean & harmonic mean of a,, a,,......, a,. Prove that
n T
G= l_[(Ak H,)?" , Where G is geometric mean between G1, Go, ......... , Gn.
K=1
If a, b, carein A.P., p,q, rarein H.P. and ap, bq, cr are in G.P., then find P + r .
rp
If the sum of the roots of the quadratic equation, ax2 + bx + ¢ = 0 is equal to sum of the squares of their

reciprocals, then prove thatﬁ, b % are in H.P.
c a

Ifa,b,careinH.P.;b,c,darein G.P.;and c, d, e are in A.P. such that (ka — b)? e = ab? then value of k.



14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24.

25.

26.

27.

28.

The value of x + y + zis 15 if a, X, y, z, b are in AP while the value of (1/x) + (1/y) + (1/z) is 5/3 if
a, X, Y, z,barein HP. Find a and b.

If nis a root of the equation x2 (1 —ac) — x (a2 + ¢?) — (1 + ac) = 0 and if n HM’s are inserted between a
and c, show that the difference between the first and the last mean is equal to ac(a - ¢).

If a, b, ¢ are positive real numbers, then prove that

(i) b%c? + c?a® + a?b? > abc (a + b + ¢).

. a b c 3

(ii) + + > —
b+c c+a a+b 2

(iii) 2 + 2 + 2 > 9

a+b b+c c+a a+b+c

Solve the equation (2 + x, + X, + X, + X,)® = 6250 X, X, X, X, .where x,, X,, X;, X,> 0.

100
then find the value of ) a,

i=1
n-1 n-1
lfaeR,i=1,23, .. nand all a's are distinct such that ( a; j (z , ,Hj+92a <0
i=1 i=1

and a, = 8 then find the sum of first five terms.

1/2"

Let {a } and {b } are two sequences given by a_= (x)'* + (y)"® andb_ =(x)"* —(y)"* foralln e N.

Then find a,a,a,........ a,.

10
Given that a,, a,, a,, .....a, form an A.P. find then following sum ZM
o a +a,
Giventhata, =1;a,=2
. : n n-1 n-2
Find sum of the series + + +.... uptonterms..

1.2.3 2.3.4 3.4.5

Find the value of S = >’ 3 'n51 —— and hence S,.
= (5”_3n)(5+ _3+)

Circles are inscribed in the acute angle o so that every neighbouring circles touch each other. If the
radius of the first circle is R, then find the sum of the radii of the first n circles in terms of R and a.

Let A, G, H be AM., G.M. and H.M. of three positive real numbers a, b, ¢ respectively such that
G? = AH, then prove that a, b, c are terms of a GP.

IfS, = Zt (2n® +9n+13) , then Z

r=11 . \/=j

In the quadratic equation ax2 + bx + ¢ =0,a # 0, A = b2 — 4ac and o + B, a2 + B2, o3 + B3 are in G.P.
where a, B are the root of ax2 + bx + ¢ = 0, then prove that cA = 0

equals

If sum of first n terms of an A.P. (having positive terms) is given by S_= (1 + 2T ) (1 —T,) where T_is

b

the n" term of series, then T,2 = a € N, b € N), then find the value of (a + b)



13.

18.

20.

22,

24,

28.

Eiﬂ{a+b+§:9}

(3+6+12+4....); (2/3 +25/3 +625/6 +

25 79 83
— =+ —+

2+5+8+...);
2 6 6

5050

O

>

n(n+1)
4(n+2)

R(1—§n%) 1+sir1%rn_1
2 sin% 1-sin

2 2

14.

19.

21,

23.

26.

a=1,b=90Rb=1,a=9

488
81



SOLUTIONS OF SEQUENCE & SERIES

EXERCISE - 1
PART-I|

Section (A) :
A-l. (a+2d)=4a = 3a=2d.

We have giventhata+5d =17 =a+5 (%J =17

a=2,d=3
so series 2, 5, 8 .......

. p 1 p(p+1)
A-2. Giventhat; T = = + 2, then S == +22= —/—= +2p.
P7 P7 2P+ 14 P
taking p = 35 S, =160
A-3. 994 =105+ (n-1)7 = 889+7=7n = n=128
A-4. First No. =103 last No. = 791
No. of terms = 44 s :42—4 [103 + 791] = 22 [894] = 19668
- _P _ 29 _ _ .
A-5n q =5 [2A+(p-1d = S -2Aa+(p-1d ... (i)
p
=%[2A+(q—1)d] = 29 _op+@-1d ... (ii)
p
on subtracting equation (i) from (ii), we get
2 -2
— (-p)=(p-0a)d = d=— (p+0)
pq pq

Sum of (p + q) terms is

P9 - A+ (p+q-1)d] =P9 A+ (p-1)d+qd= P {?m {;—2 (p+q>H

2 2 2
:w{@_z_ﬂ} =— (p+Q) ANsS.
2 p p
A-6. Numbers are a—d, a,a+d = sza—-d+a+a+d=27 = a=9
a(az-d?) =504 = 9(81 —d?) = 504 = 81 -d2=56
dz2 =25 = d =+ 5. Numbers are 4, 9, 14
AT - (a—3d) (a—d) (a+d)(a+3d)+ 16d*=(aZ-9d?) (a2 - d?) + 16d*

= a* - a2d?- 9a2d? + 9d* + 16d* = a* — 10a2d? + 25d4 =[a? — 5 d?]2
= (a2~ d?- 4d2)2= ((a—d) (a + d) — (2d)?)?
(a—d), (a+d), 2d are integers. Hence Proved

A-8. 0] a, b, carein A.P. a(ab + bc + ac), b(ab + bc + ac), c(ab + bc + ac) are in A.P.
= a2(b+c),b2(c+a),c2(a+b)arein AP.
(i) b+c-a, a+c-b, a+b-c arein AP

= 2(@+c-b)=(b+c-a) (@a+b-c) = a+c =2b = a,b,carein AP



(54—3) 1
A-9. =d : d= ——
n+1 n+1
51
A3 3+8 1 .3 _ 3n+3+ 408 3
A, 5 34+(n—-2) 51 5 3n+3+51 n-102 5
n+1
= 15n + 2055 =162n — 297 = 147 n=2352 ; n=16
Section (B):
B-1. Let the three terms be a, ar, ar? = ar2=a?2 = a=r2 and ar=8
= =8, r=2 and a=4 Te=4(2)°=128
a a a
B-2.= Letthe Numbersare —,a, arsoa® =216 = a=6 = —.a +a.ar +ar. —=156
r r r
a2(1+r+}):156 = (1+r+}): :>1+r+}:135—6
r r r
= r=3 or1/3. Numbers are 2, 6, 18 or 18, 6, 2
° —r)? 1-r)’
B3n =4 = A _qe - A0 192 SR Gl
1-r 1-r 1-r (4) 1+r+r
= 1+r2—=2r=3+3r+3r? = 2rr+5r +2=0 = @r+1)(r+2)=0
=-1/2, r =-2(rejected) Whenr=-1/2, a=6 so seriesis 6,-3, 3/2 .....
B-4. Let a-d, a a+d = 3a=21 = a=7
a-d, a-1, a+d+1lareinG.P = 7-d,6,8+d areinG.P
= 36 =(7-d) (8 +d) = 36 =56 —-d—d?
= d2+d-20 =0 = d=-5,4
so Numbersare 3,7, 11 = 12,7, 2
T _ _
B-5. . I = common ratio; a+(q-1d = a+(r—1d using dividendo
T, Ty a+(p-Hd a+(g-1d
@-p _ (-9 Ty _r-a_ g-r
a+(p-Hd a+(q-1d T, d-p p-q
B-6. 0] Letb=ar
c=ar? and d=ar?
So az (1-r?), a?(r)(1 — r?),a2r*(1—r?) these are in G.P.
So (@2 —b?), (b?2-c?), (c2—d?) arein G.P.
. 1 1 1 1 1 .
i , , = , , are in G.P.
® a’+b®> " b®+c® ci+d®  at(d+r?) atrt(l+r?) Cakrt(l+r?)
1/6
B-7 Common ratio of means = &xi = §
2 32 2
= means are 16, 24, 36, 54, 81
their sum is 211.
Section (C):
C-lw T,= L = a+6d=20; T,= — = a+12d =38
20
d=3, a=2 so T,= o1
2+9 11



C-2.

C-3.

C-4.

1
1,A A A, =
1 2 3 7
E:1+4.d
7
1
=1
d= 7_:__6 :__3
4 28 14
Al:]__i :E
14 14
Azzl_i :g
14 14
A3:1_ i :2
14 14
14 14 14 .
0 — , — , — are three harmonic means
11 8 5
I_eta—x:a—y:a—z:k
pXx qy rz
_ a—x’q: a—y,r _a-z
kx kx kz
5 a-y| a-x a-z
ky kx kz
2 (5—1} a_14+2_4
y X z
2 a a
—_— = — 4 —
y X z
2 1 1
—_ =4 —
y X z

Hence x, y, z are in H.P.

a2, b2 czarein A.P.
Let b+c,c+a, a+bareinH.P.

then L L 1 are in A.P.

b+c c+a a+b
2 1 1
= +
c+a b+c a+b
2b2=a? + ¢?
hence a?, b?, czare in A.P.
if a2, b2 cz2arein A.P.thenb+c,c+a,a—bareinH.P.

_ 2ac
a+c
1 1 1 1
+ = —_ 4=
b-a b-c a c
LHS. =+ 1t = 1 + 1 _  (a+9) ,_ (a+c)
a+c a+c

a+c . (a+c) _ a+c [1 1}_ a+c
ac-a) c(a-c) (c-a) -



C-6.= (i) 1+ — + 12 o nterms
2 2
Tn: 2nn—1
2 3 n .
S = 1+ —+ — +.vinienns + — L
2 22 21 ®
s L u2, . (=1, n ...(ii)
2 2 2 2" 2"
(i) — (ii) we get
1 11 1, n
—S=J1+ = + —+......... -
257 | 22 TR
: H;H n
1s. —”35:4—41j—@; S=4- 20
2 1 n 2" 2"
2
i) s=1+3 4+ LB 3 L . 0]
4 16 64 256
el 3 L7 o (i)
47 4 16 64
() = (i), we get
3g=1+t v 1yl oo 352l -8
4 2 8 4712 3
C7. T=(@+1)2
S=32+522+7.2% +......... +(2n+1)2n (i)
2S=3.22452% + ... +(2n +1) 2 + (2n + 1) 2 ...(ii)
(i) — (i) we get

—S =32+ (22242234 ....+22)—(2n+1) 2" = —S =6+ 8 (2" —1) — (2n + 1) 21
S = 2 —_ 2n+2 + n. 2n+2 + 2n+1:> S — n_2n+2 _ 2n+1 + 2

Section (D) :

D-1. (i) (X2y + y2Z + 72X) (Xy? + yz2 + zX?) > 9x2y272 = w > (x?y. y?z. z2x)43
Xy +y2z+2z?2x>3xyz ®
and M > (Xy2.yz?2 . zx)B= Xy2+yz2+2X223Xyz ... (i)
By (i) and (ii)
= (X2y + y?2Z + 72X) (Xy? + yz2 + zx?) > Ox?y?z?

(i) (a+b) (b +c) (c +a)>abc
abc +b?%c +bc? +c?a+a’b+ab? +abc +a’c

> (abc. b2c. be?. c?a. a?b. ab?. abc. a?c)

8
= (a+b)(b+c)(c+a)=>8abc = (@a+b)(b+c)(c+a)>abc
X100
D-2.m
1+ X+ X2+ X3+ + X2
AM > GM

T+ X+ X2+ X+ + X L L+ X+X2+ X H o+ X°° 208 900 |201
201 > (1 G G x2°°)2°1:> 01 >|x2

T+ X+ X2+ X3 o+ X 100 X100 1
Z X = 2 3 200 <
201 1+ X+ X"+ X +..... + X 201




D-3. Let a and b are two numbers 2ab ?

a+b
aTer:A and Jab =G
: 2A+G2=26 = (@a+b)y+ab=26 ... 2
10 ab
= 5 +ab =26 = 26ab=26 x 16 = ab =16

from (1), we get a+b=10 So a,bare (2,8 Ans.

(a+b-c)+(a+c-b)+(b+c-a)
3

(atb+c)>3((a+b—-c)(c+a—-b)(b+c—a)

(atb+c)!>27(@a+b—-c) (c+a-b) (b +c-a)Hence Proved

D-4.» >((a+b-c)(c+ta-h)(b+c-a)n

D-5. Using AM. = G.M.

2
Hata 5 a—1+a+2, >3a
3 1 1 1 1

similarly l+a,+a? =3a,

l+a +a2 =3a

multiplying

(1+a,+a2)(l+a,+a2) ... (1+a,+a2)=3"a, a,a,...... a)
Section (E) :
E-1. 0) S=1+5+13+29+61+.......... n terms (1)

S=1+5+13+29+61+.......... T, ..(ii)

(i) — (i) we get

0=1+[4+8+16+32+........ (n-1) term] =T,

4 (2 -1)
T =1+ = 14271 —4 =271 -3

" (2-1)
S,= >T, = Y (2m-3) =(2"-4)-3n =22-3n-4

(i) S= 3 3+33+333+3333+........ n term.

9
S=[9+99+999 + ......... nterm] = g [(10-1)+(102-1)+ (103 -1) + ...... n term]
:§ M_n = i [10n+1_9n_10]
9 10-1 81
E-2. Let S:E+E+Z+E+ ...... tonterm = ‘l—1 + 1—l + 1—1 + ‘l—i +...nterm
2 4 8 16 2 4 8 16
=(1+1+1+...ntimes)— 1+£+1+i+....n term
2 4 8 16
1 1_(1j”

2 2) ) 1 n.2"-2"+1
=n- =n-1+—=



E-3.

E-4.

i : n n = 3”*1_3 2n+1_2. — n+ n+
() T,=¥-2058,=38 =32 § == - =—=i85,= (3"+1) -2

(ii) Zt = Zn(n+2)——k(k+1) 2k + 7)

n=2

(iii) clgzarly né term of the given series is negative or positive accordingly as n is even or odd respectively
(1621)—nz|;S N \é?rl 42+ 52— 62+ ...+ (N—1)?—n2= (12— 22) + (32— 4?) + (52— 62) + .....(N — 12— n?)
=(1-2)1-2)+B3-4)(3+4)+(5-6)(5+6)+...... + ((n-1) — (n)) (n—1+n):—@

(b) nisodd (12—2?2) + (32-4?) + ..... {n-=22-=(n-1)3} +n?

=(1-2)Q1+2)+B3-4) (3+4)+ ........ +[(n=2)-(n=-2)[(n-2) + (n—=1)] + n?
=—(1+2+3+4+....... +(n=2) + (N = 1)) + n2= %2_1”)+n2: @

(iv) 1ZO“(?,r +7)* = 6265 (v) S, = Zn:I(r) =n(2n?2+9n+13) = I()=S,-S_,

=12+ 9r+13)—(r—=1) 2 (r—1)2+9(r—1) +13)=6r2 + 12r+ 6 — 6 (r + 1)2 = \fi(r) = J6(x +1)

= 310) = VB (r+1)= 6 [” *3”] = —(n +3n)

2
0] S= 1 + 1 + ! + o nterms; T, = 1
1.35 3.5.7 5.7.9 2n-D@n+1(2n+3)

7 =1 1 _ 1 : :E{i_i} _l{i_i}
"T4 |@n-D@2n+1) @n+1@2n+3)] ' 4|13 35] 2 4|35 57/

171 1. 1 1 1 .
T,= > | —-—|iT,=> - sum of all terms gives S
4 . 4| (2n-)(2n+D) (@n+DH(2n+3)

1 {1 1 }
= S,= - |l--—————
413 (@2n+1(2n+3)
(ii) 1.322+2432+354%+ ......... n terms
T,=n(n+2)(n+1)> =n(n+1)(n+2)(n+3-2)
T, =n(n+1) (n+2) (n+3) — 2(n) (n+1) (n + 2)
S,=S,-2S,

S, = Zn:r r+)(r+2)(r+3) = z [rr+)r+2)r+3)(r+4) —(r=1)r(r+1)(r+2)(r+3)

r 1

=% [1.2.3.45 -0] + % [2.3.4.5.6 — 1.2.3.4.5] +g [3.4.5.6.7 — 2.3.4.5.6] +........ + % [n (n +1)
nN+2)(n+3)(n+4)-N-1)nnh+1)(n+2)(nh+3)]
Sl=% [Nn(n+1)(n+2)(n+3)(n+4)]

Now S, = ir (r+D(r+2) =1 Zn:[r(r +D(r+2)r+3)—(r—=1) r(r+(r+2)]
%[1234 0]+—[2345 1234]+—[3456 2.3.4.5]
......... +Z[n(n+1)(n+2)(n+3)—(n—1)n(n+1)(n+2)]

Szzi[n(n+1)(n+2)(n+3)]

S = {n (N+D(n+2)(n+3)(n+4)

: }—% [n(n + 1) (n + 2) (n + 3)]

=n(n+1)(n+2)(n+3) {n:l—ﬂ—% nin+1)(n+2)(n+3)(2n+3)



PART - 1I

Section (A) :
Al S=ED (ot 1) +2p]= (2p+ 1) (4 1+ P) =20+ 3pF 4 3p+ L= ik (p+ 1)
A-2. a+a+a,ta,+ta,+a,=225 = 3(a, +a,) =225

(sum of terms equidistant from beginning and end are equal) a, +a,, =75

Now a, +a +..... +a,ta
A-3. 2,5 8.

a=2,d=3 = S,,=n(4+(@2n-1)3]=nGn+1)= 57,59, 61,.....

S,=[2x57+(n=1)2]=n[57+n-1]=n (56 + n)

:2—24 [a, +a,] =12 x 75 =900

nén+1l)=nB6+n) = 5n=55 = n=11.
A-4.  Sum of the integer dividedby2=2+4 + ......... +98 +100 = % [2.2 + (50 —1)2] =50 [51] = 2550
Sum of the integer divided by 5=5+ 10 +.................. 95+100 = 20 [5+ 100] = 1050
2
Sum of the integer divided by 10 = % [10 + 100] = 550
Sum of the integers divided by 5 or 10 = 2550 + 1050 — 550 = 3050
_ _ (b-a o (a?-p? ) .
A5 AZ—ARP+A— A2+ A?— As?=—d (AL + Ax+ ...+ Ag) = — = (B(b+a)=3 = Prime
=>a=4,b=3
Section (B):
B-1. T,=4

T, T, T, T, T =as ri+2+3+4 = g5 0= (ar2)s= 45

B-2m S= & —r= S_a;S’: a[l-r] =S {1—(8_‘3}}

1-r S 1-r S
. La,._ _&a _ 2, _a,_2
B-3. a1:2,an+1—?,a2—§1—§,a3—?2—3—2
20
2 (3]
2 2 1
a1+a Fo +a20:2+— +3—2+ .......... = 1_1 —3[1—3Toj
B-4xw a+p=3 ,af=a ; y+06=12 ,¥0=b
o,B,y,darein G.P. Let r be the common ratio so o (1+r) =3
ar?(1+r) =12 = r=4 = r=2
soa=1 = soa=2, b=32 Ans
24
B-5. =3[24+12+6 +......... oo]:3—1:144



B-6. If a, G1, G2, Gs, b are in G.P. with common ratio equal to 'r' then Gi1— a, G2 —G1, Gs — G2, b—Gs are also

in G.P. with same common ratio = G3 =Gy _ r=2-= b_ r‘=16
, =G a
Section (C):
c1 T=iT=171=23
3 5 203
203

then 3rd , 6th term of A.P. series are 3, 6, =
a+2d=3= a=5bd=5
d:g'a: E
3 3
a+(n—1)d:@:E +(n—1):@
3 3 3

(n—1)2=198
n =100

+
+

b+a+b+c
b-a b-c

+
O R0 |k

LR [

arein A.P.S=

C-2. a, b, carein H.P., then Eil
abc

|
T|R|T|k
|

T|R|T|k

et 1111
a b b c

1 1 1 1 1 1
(+bj_(c+bj (a_cj 2d
S = a = =F:2

d d
C-3. x*-11x*+36x-36=0
if roots are in H.P. , then roots of new equation

1 11,36 a6 0 areinAP.
X

X2 x?

36x3+36x2—-11x+1=0
36x3—-36x2+11x-1=0
Let the roots be a, B, v
ot+B+y=1
P=1(2B,=a+y)B=
so middle roots in 3.

a b c d

1 1 1 ﬁ

abcd abcd abcd abcd
4 0011 001 1 1 1
bed " acd’ abd’ abc abc ' abd’ acd’ bcd
abc, abd, acd, bcd —»

W

C-4. a,b,c,d-—;

C-5. 3+%(3+d)+4i2(3+2d)+ .................. +0=8
S=3+3B+d)+(3+2d) + ....oevvrenn. +0 L. 0]
1 3 1 ..
—S= —+ = @B+d)+............o0 L ii
;5= 5t B+d " (i
(i) — (ii) we get
1
3 11 3 20
—S=3+—-d+ S d+..... w; —S=3+
4 4 1



gS 3+9 S—%+—d 8= 4+—d 8:>—d 4=d=9Ans

3

C6. n a+h =n a+h —ab=1
2 2ab
C-7. If first and last term of A.P. and H.P. are same the product of x terms begining in A.P. and kth term from
end in H.P. is constant and equal = first term x last term

a, h,+a,h_ =ab+ab=2ab=2(25) (2) = 100

14 " 17

C-8.= Leta,b,cinG.P.thenb2=ac then a+b,2b,b+cinHP

1 i 1 . Pi _ 1 . 1
a+b ' 2b " b+c 2b a+b  b+c
(a+b)(b+c)—(a+c+2b)b = ab + b?+ ac + bc =ab + bc + 2b?
b2 =ac
So statement (1) and (2) is true

310(1j
10 2 410
co. s=_°> _, 8/ 03 (25j3 310

T

C-10. S= §+E 35 63+ ....... 0
2 22 22 2
1 3 15 35
ZS = Sttt o0
2 22 22 24

S 3 12 20

+
2 2222 23
again use same concept S =23

Section (D) :
D-1.= XxeR
b= 4+ Bl = af2 , 5> +52 arein A.P
a= (52x+ 5—2><) + (51+x+ 51—x) = a= (52><+ 5—2x) + 5(5x+ 5—x) = (5x _5—x)2 +2 + 5 (5x/2_ 5—x/2)2 + 10
a=12 + (5= 5%)2 + 5(5¥2— 522 = a>12
D-2. AM = A= a*g“’ . GM =G = (abc)®?
3
HM = H = 3abc _ 3G

ab+bc+ca ab+bc+ca’

Equation whose roots are a,b,c = x3—(a +b + ¢c)x? + (Zab)x —abc =0
3

= X°—3Ax%+ X—=G®=0 Ans

D-3» a+b+c+d=2 = a,b,c,d>0
W > Ja+b) c+d) = 1> Ja+b) (c+d) >0
—  O<(a+b)(c+d)<1 —~  0<M<1

D-4.  Taking A.M. and G.M. of number,

) ’

N
N o
wl|lo
w| T
wlo

N O
N O



2 8,3 Py € AV (b (oY
we get AM.>G.M. 2 3 2 (2 12]1E
7 2)\3/)\2

2132 \7 7 2132 10 H4
or 3 _az b3C2 3—7 > _a?c; or abict< S '72
7 2°.3°.2 7 2°.3 7
31024
Greatest value of a2 b® ¢? = 7—7
2
o (E-B
D5, P=22 o= Jap:p-g=2*D zab:( )
2 2 2
Section (E) :
El H=1+1 +2 4+ 41
2 3 n
1+3 ¢34 y2n-t =(2-1)+ [Z—EJ + [2—1} ......... + [Z—EJ:Zn—Hn
2 3 n 2 3 n
E2. S=1+2+4+7+11+160...... T (D)
S=1+2+4+7+11 ............... T, (i)
(i) — (i) we get
(n—l) n n® n
O = 1+(1+2+3+4+5............ (n-1) term) =T, =T =1+ 5 = 573 +1

- Generalterm =T _=an?+bn+c herea=1/2,b=-1/2,c=1
n(n+) (2n+1) n(n+1)

S,= 2T, = - +n

= 2T 12 4

S, = 30. ]3-); 61 - 30. 31 +30=4727.5-232.5+ 30 =4525 Ans (D)
n 1 0 J@+rx)—ya+(r-1) x

E-3.

Tijatr x+Ja+(-0) x T @+x)-(@+(r-1) x)

1
X | =
z
[N
+
x
|
g
@
+
o
x
N
+
Pl
)
+
N
X
|
<
@
+
x
N
+
z
[N
+
w
X
|
g
Q
_.|_
N
x
N
+
+
z
Q
+
>
3
|
g
Q
_.|_
~
=)
|
e
x
N

1 = " Ans
;[m_\/q_ Ja +Ja+nx A

10 10 10
E-4. D (2r-1rF =) 2r* - > r? =6050 — 385 = 5665
r=1 r=1 r=1

PART - Il
1. (A) Ix°—(1+3+5+...... +99)x*®+ ( )x® ... = coefficient x* =-502 = -2500
2n
@ So- S [2a+(2n-1)d] _, _2a+(2n-0d _ 3 . 2a
S, g[2a+(n—1)d] 2a+(n-1)d 2 n+1
3n 2a
oy Su 2 L22r(n-0d] s|22+ 6024 afnnsan1)] _ aar A
ow —n = = = = =
Sh 7[2a+(n— )d] [2a+(n—1)2a} (n+1)+(n-1) 2n
n+1
= 1 1 & 1 1
C S= :S= = - =
© ;(rz—J 2 ;&-1 r+1J

(D) £, lr, fr? Br3=27 (volume) = r=3



RN

surface area

2 3
200 fr+ fr . 0r2+0r2 0) =78 = P r+r2+r) =39 = 2 [%+§—2+§—3j:39

3° 9
30+ 3%+ 7:39 = €+3+z:13

2-100+9=0 = =1,9 = fr=3and = (> {r
r:l /=9
3

(A) a, XYy zbinAP.&a, Xy, z binH.P.
EEEEE in A.P. ; a, a_b’a_b’a_b’b in A.P,
bzyxa zZ'y X
= ab=xz=y?=2zx=ha
= xz.y? .zx = (ab) (ab) (ab)
= (xyz) (xyz) = a® b®
ab=3 = a=1,b=3
or a=3,b=1

(B) S, =24 418 BUIE, ... o S, =24 228 2316 i, o0
S = QU4 +28 +3/16 .. o 25;0
lets, =—+ 2+3
4 8 16
1 2 3 n .
Sl = =+ - +— .. A (
4 8 16 2t ®
S, 1, 2 n-1 n -
> §+ T o i T o (i)
(i) — (i) we get
S, 1 1 1 1 n
= S+ =+ =
2 4 8 16 Mt M2
N s, _1 1-(1/2) _n
2 41 1-1/2 2"
S;] = E 1-— E - 2_n2 = S;} =1
4 2 2™
§,=2% =2
© X,y,zarein AP y= X;Z ,

or2y=x+z
X+2y—-2)(Xx+z2+z2—-X)(Z+XYy)=(X+(X+2)—-2) (x+z+2z—-Xx) (2y-y) =2x .2z .y = 4xyz
k=4



1+7 30

(D) OI:31—1: 30 ; A, _ m+l _5
m+1 m+1 A, 1+ (m-1) 30 9
m+1
m+211 5
= — = —
31 m-29 9
= 146 m = 2044 =m=14
9:2
7
EXERCISE # 2
PART - |
I S S T
X, +1 X,+3 X;+5 X013 +4025 A
N X_1X_3 X_5 « _ 4025
S Y R Y R Y B - |
= Xps Xop Xgy vevens » X005 @r€ in A.P. with common difference = xil =d
2
Xy Xy Xay veeranns X .= —— =d
1 2 3 2013 7\1_1
2. 2b=a+c and b2=+ac
case-I
3 1
if b2 = ac and a+tc+b== = b= =
2 2
a+tc=1 = ac = i: (1—c)c=1
4 4
c2—c+ 1:0:> c:l = a:1
4 2 2
a =b =c so not valid
case-II
5 _ _1 ] _ _ 1
b=-ac and b= = ; a+c=1 = ac=-— —
2 4
(1—c)c:—1 = c2—c—1:
4 4
+
- co 1ENIrl 1+42
2 2
co V2 12
2 2
KRN S;+S,+S;+ ... +S

[21+(n-1)1]S,= g [2.2+(n-1)3]

[2.3+(n—1) 5]

N|S NS

S = g [2.p+(n—-1) (2p - 1)]



8.»n

9.%»

10.

11.

12.»n

So S;+S,+... +S :2[2(1+2+ ..... p)+(nN—-1)(1+3+5+.... 2p-1)]

=1 p_(p )+(n D p?| =P (mp+1) Ans
2 2
ar (" -1 =k art(" -1 . ; -1 =k, ra-t ; k =rpd
r-1 r-1
452 = 2025 & 462 = 2116
= there are 45 squares < 2056

which are left only from sequence of possible integers since 2056 = 2011 + 45
2011" term = 2056

1 1 ,z:—1 =a, b, careinA.P.
1-a 1-b 1-c
. 1 1 1 .
l1-b,1-carealsoinAP.=> , are in H.P.

= 1_a, 1
l1-a 1-b 1-c
3

i) Y(a -a,) = Ya,-a, f(k=%-naf()=1-na % - -

>
|
>
o
| >

= <i>inA.P.:> <&—n>inA.P.:> < -
a a L f(i)

:>a1+a2+a3+ ...... 2a

n
U
= a ta,tag+ ... 2a,>n(2 c)tn

124222+ 32+242+52+ 262+ ... n terms = , when nis even

2
124+ 2. 22+ 32+....2. n>=n @:whennisodd n+1 iseven

2
1242.22+3+...n*+2. (n+1)2=(n+1) (n+2)
2 2
1242.22+32+...n2=(n+1) {@_2@”)} = w
S-S .,=2 = T +T =2
2 2
AlsoT -T  =2,T +T = (iﬁlj T =257 =2 -2 gor = AMFD
n 1 1 1+n 1+(m+1)
t 3
n
fl2+22 4324+ . + 20032 = (2003) (4007) (334)
(1) (2003) + (2) (2002) + (3) (2001) + ......... +(2003) (1) = (2003) (334) (X)
2003 2003 2003

= >'r (2003-r+1) =(2003) (334) (x) =  2004. > r— > r?=(2003) (334) (x)

r=1

= 2004 [LZZOMJ —2003. (4007). 334 = (2003) (334) (x)
= X = 2005 Ans.

n n-1 n(n+1)(n+2)
> =S, = t=S _,=>t=S-S ,=—2—~

r=1 r=1 2



N
|
I
T 5
[N
=
—_
-
+
H
=™
-
+
N
SN—
I
I/
>
>
7|
H
|
—
)
+
H
—~| =
>
+
N
N—
N——
I
|
I/
—_
>
+
H
=+
>
+
N
N—
|
N
~

1 1 1 n?
13. I== + = + = +...... 0= —
12 2? 3? 6
1 1 1
Let 1—2 3—2 + 5—2 ......... =A
[1 1 1 J 1 (1 1 1 )
I=|=+—+—+..... +t = |+t =+=+..... 0
? 3 5 2\ 2¢ 3
2 2
= I= A+ — :Azﬂ:gxn— - A=
4 4 6 8
14. =(-12+22+32+42-52+62+72+82 ... )+(12+22-32-42+ 52+ 62-72-82.....) —4(6% + 142 + ..))
=2[22-62+102- 142+ ...... ] {2nterms}
=2[(2-6)(2 + 6) + (10— 14)(10 + 14).....]
=2x(-4)2+6+10+14.....] {2nterms}
=2x(-4)x2[1+3+5+7...]{2nterms}
=-16(2n)2 = —64n2 = —(8n)?
PART -1l
1. Let first installment be = 'a' and the common difference of the A.P. be ‘d’
So at(@+d+(@+2d+....... + (a + 39d) = 3600
= ? [2a + 39 d] = 3600
= 2a+39d=180..... Q)
and % [2a + 29 d] = 2400
= 2a+29d=160 ... @)
By equations (1) & (2), we get
d=2 and a=51 Ans.
R
2. Area = A, = 1R? = OB= —
2
2 2 2
So Area A, =n R . So Lim | (rR?) + mR + mR +...0 | =nR? L = 2nR2
2 n—o 2 4
1-=
£ 8 A
R
I/
[
4
R
v
2 2 2
Now sum of areas of the squares = 2R? + R, ZS + o, 0 = 2R1 = 4R?
1-=
2
3. a+6d=9;T,T,T,=a(a+d)(a+6d)=9a(a+d)=9(9-6d)(9—-5d)
T,=a+6d=9.
Let A=T,T,T,
dA
—— =9[-45-54+60d]=0 = 60 d =99
d(d)

= d= —3 Ans.
20



43

AN

8»

Let AP has 2n terms

Sum of odd term = 24 = g [a,+a, ,]=24 .. 1)
and sum of even terms = 30 = g [a,+a,]=30 ... (2)
21
and a, =a, +—
2n 1 2
21 21

al+(2n—1)d:a1+?:> (2n—1)d:? ..... )
By equation (1) & (2)
a +a = 4—8and a +a :@
1 2n-1 n 2 2n n

So d

S|lo

So a1+(n—1)d:ﬁ and a, +nd= 30
n n
Now (2n—1)§: 2—1:> n=4, d:§:§
n 2 4 2

So no. of terms = 2n = 8 and a, = 3/2. Numbers areg '3, g .......

AP(1,3)={1, 4,7, 10, 13, 16......}
AP(3,5)={3, 8,13, 18, ......}

AP(5,7) = {5, 12, 19, 26, 33, ......}

AP(1, 3) ~ AP(3, 5) = AP(13, 15) = {13, 28, 43, 58, 73, 88, 103, ......}
AP(1, 3) N AP(3, 5) N AP(5, 7) = AP{103, 105)

log, x + log, (\/;) +log, (X)¥* + log, (X)*® + ..... =4 = log, x % + log, x + % log, X + ...

log, x

1ot
2

=4 = log, x =2 = X =4

- 09, 8
(X+1)(x% = x+1) % X +1

(x=1)(log, 3)(log; 4)(log, 5)(logs 2) x-1

2 3
(x +3x+2j+3x X(x* +1)
X+2

a+y: ,ayz

PN

B

2oy

Since o, B, vy, 8 arein H.P. B = :% isrootof Bx2—6x+1=0= B=8

o+
285

similarly y = B1d
+

:% isrootof AX2—4x+1=0 = A=3

ar?, 3a.ar®, arare in A.P.d =1/8
3art—ar2=1/8 ....(1) ; ar=a>+21/8 ... (2)

from (2)a = (—)2

from(l)&(S)r:%;r:—Z but O<r<1

=4



10.

11.

12. %

13.»=

14.

a,b,careinG.P. =

b2=ac = (a-b), (c-a), (b—-c)areinH.P.

So ! , ! , are in AP. Leta, b,careg,b, br
a-b c-a b-c r
So bl , 1b' L are in AP. So zbzbl L
5 b bR b-br br-2 B_y b—br
r r r r
= 22r = L+i = - =(1+r) = L+n2==-2r
r<-1 -r  1-r (r+2)
c 4b
= rP+1+4r=0 = ~+1+ — =0 = a+4b+c=0
a a
. . 2ab
a,a,a, . ... ya,,barein AP and  a,0,,0, ........ g, b arein GP and h:m
LAt Bty ;s &t3, _a+b a+b a+b —2n[a+bj.: 2n
9 % 9 G O Yoa ab ab ab 2ab h
atb_g G2+3H=48 =  ab+3 22 _y4g ~ ap+ 2 _yg
2 a+b 6
= %ab:48 = ab =32 = a=4,b=8.
10-1 2 _ s _
Szi 552 5553 ......... oo,S:§ ( )+10 21+10 31+ ..... o0
B3 () (13) 9 18 () (1)
0 (1
= 5 13 — 13 = E[E_i}— § @ = 6_5 Ans
9 1 10 1_i 913 12 9 |12 36
13 13
2 2 2 2 2
s- p X, _as e . 0
5 5 5° 5 5
1. 1 2? 32 4* 5 .
_— = - = - vy 5 T T o] ...(||)
5 5 5 5 5 5
(i) — (i) we get
6 3 5 7 9 11
— S=1- -+ — — —+— — =+, o0 ... (i
5 5 5 5 5 5° (i)
6 1 3 5 7 9 .
——S=—— t——— +t— — —F, 0 (v
25 5 52 5° p5* 5° (V)
(iii) — (iv) we get
@[Ej_l_ 2,2 2.2
= | cter g Ty T
@S:l_g 1 : @ :_’]__g §:2, _2_5Xg:2_5 Ans
25 5 1 1 25 56) 3 36 3 5
+i
5
X+ X+ Xt + X, =50
AM > HM
Xy + Xy Foverenns + Xgp 1
50 R N S S
X, X, X4 Xs0




= 1 1 1
50 Tt +
Xl X2 XSO
= i-i-i-i- ........ +i > 50
Xl X2 X50
. 1
so min value of —+-—+........ +— =50
1 2 XSO
15. (8, *3,)*+ (@, +a,) | J(@, +a,)(a; +a,)

2

225
= (a1+a2)(a3+a4) < —

6 S8 s) {n(nﬂ)}z {“W} _[an en] o

2
s {n(n+1)6(2n+1)}2 (2n+1)

1+n°+n 2 | A+n+n?)(1-n+n°) 2 |1-n+n° 1+n+n

S N B O P N A
2 |1 3 213 7 2 |17 13

-3 )
" 2 |1-n+n® 1l+n+n?

1 1 n+n’
S = T == |1- =
= 2T 2 { 1+n+n2} 2(1+n+n?)

—
|

PART - Il
l=a Leta,a+d,a+2d....... are Interior angles
- sum of interior angles = (n — 2) n, where n is the number of sides
a=120°,d=5"= 2 [240° + (n—1) 5°] = (n - 2) 180°
= n2=25n-144 = n=16,9 but n=16
because if n = 16, then an interior angle will be 180° which is not possible. Son =9
2. 1, Iogy X, log, y, =15 log, z are in AP. Let commen diff. is d.
logyx=1+d = X = (y)l+d ; log,y=1+2d = y=(z)t+2d
(1+3d)
-15log,z=1+3d = z=x"
(1*3") @+ d) @+ 2d)
So X:(y)l"d :((Z)1+2d)1+d3 X = (X) -15
So (1+d)(2+2d)(1+3d)=-15
So d==2=x=(y)'=> y=(2)3=> z=x)*= z8=x. Ans.
3. (D) a, +4a,+6a,—4a,+a,=0=> a-4(a+d)+6(@a+2d)-4(@+3d)+(a+4d)=0-0=0
Like wise we can check other options

4. % a, b are in G.P. hence az= — or 16a’=b ... (1)



5»

9.%»

10.

a, b, 1 are in H.P. hence, b= - _28 (2)
6 1 6a+1
a+
From (1) and (2)
16a? = 2a = 2a= |8a- 1 =0 = 48a?+8a—-1=0 (a0)
6a+1 6a+1

~  (4a+1)12a-1)=0 : az -1t

N 4’12

2
when a = _zl , then from (1) ; b=16 (—%j =1= whena= % then from (1) = b= 16(l

thereforea:—l,bzlor a:i,b:1
4 12 9

We have 1111.....1 (91 digits) = 10%° + 10%° + ..... + 10% + 10" + 10°

_10% -1 _ (10" -1) [107-1j _ 10" -1 (107—1]

10-1  10-1 107 -1 10" =1 { 10-1

=(10% + 1077 + 1070+ ... + 1) (10° + 10° + ... + 1)
Thus 111.... 1 (91 digits) is not a prime number

2 2
a+tb+c=25 = 2a=2+Db = c2=18b :>i 2+C— +C—+c:25
2 18) 18
CZ
= c=12,-24= c=-24 = b= E:S = a=5
a =4 and ar= §
1-r 4
M =4 = i:4-4|’
1—r 4r
16r2—16r+3=0 = 16r2—12r—-4r+3=0
4r (4r—3)—1(4r—-3)=0 = (4r-3)(4r-1)=0 = r=% %
(1+%+—+ ..... j + A+(W2)+@V2-D+.....) = r=1/2 d=+2 -1
a_[a_,+ak]=2aa,,
= 2@, o, 11 1 geinap. = A, A_,A arein AP.
a +3 A2 {1 &

o Pa+@p-1d)
Now -2 = 2

= for independent of p
Sp %(Za +(p-1)d)

2a—-d=0 = d=2aord=0
if d=2a = A=1d=2
A =1+2015x2=4031

2016

= a, .. = ! = —1
fd=0,A=1=A,=A,...... = A0
ak+1 - .
—— iIs constant S G.P.
ak

a >a_forn>m increasing G.P.



11.

12.

13.

14.

15.

a, +a =66 aa, , =128
a+art=66 aart=128 ... (2)
a(l+rm1) =66 ... Q)
a(66—-a)=128—= a*—-66a+128=0
(@a-2)(a-64)=0=> a=2,a=64
: -t =32
)

n n__ —
zai:126 = a(r— =126 = M
i=1

=126
= 64r=126+124=n=6

Case - |
r>1
a+arr=ar — r—-rr—-1=0

. \E+1_r_ J5+1

2 2

tangent of smallest angle = tan6 =

= | =

&

&

Case -l

O<r<1 ar
aZ:a2r2+a2r4
= rr+r2-1=0

2o 5-1. _ |51
2 1

- 2

tangent of smallest angle = tan6 =r = @
b,, b,, b,are in G.P.

: b, >4b, - 3b,

= r2>4r—3

= rr—4r+3>0

= (r-1)(-3)>0

So O<r<landr>3

2017 _4
Leta=1,thens, =2017.Ifalthens :—l
a_
but a'” = 2a — 1, therefore, S, = 20-D_,
a-1
H.P.is 10, 12, 15, 20, 30, 60
a=15b=30,c=60
A.P.is 15, 20, 25, ..... , 55, 60
sum of all term of A.P. is 10/2 (15 + 60) = 375

2x=a+b .. (2)
y2=ab L. 2
2 ab
z= —— . 3
a+b 3
Xx=y+2 . 4)
and a=5z .. (5)
2
z:2 y = y2 = xz




16.

17. =

18.

19.

X=y+2
a+b _

ab+2..... (6)
and a:S@
a+b
= (a+b)=10b
= a=9%9% ... @)

9 +b
:a/b . 9 +2
2

= 5b=3b+2

= b=1

So a=9 = X>y>z

Obvious

(A) - equal numbers are not always in A.P., G.P. and in H.P.
for example 0, 0, O, ........

(B) a-b _a —ac-bc=ba-ac = 2ac—bc=ab = p= 2
b-c c a+c
consider
a—E,E,c—E inAP. = b-a=c-b = 2b=a+c

22 2
So statemet is false.
© Let numbers are a, b
a,G,G,b or A= a%b
1 1 2
r= (ET ;G,=a (Ejs G, = a.(gja
a a a
a® b+a3 b*
3 3 - Y 2 2
G +G;, _ a a> _ ab+ab —a+b=2A
GG, ) ab
a“.—
a
(D) LetT,,,=arkand T, ,, = br< Since T”_,, = ar<+ brk= (a + b) r,
T", ., is general term of a G.P.
a+b
2 _ 2 a+tb _ 2 -
== = = — use compendendo and dividendo rule

Jab 1 24ab 1
a+b+2Jab _ § N \/5+\/b_ _ ﬁ: 2\/5 3 \/§+1
a+b-2ab 1 ~ Ja-\b 1 2¢b 3 -1

- a_  3+1+28 _a_ 2443 _ (2+\E) (2+«/§) 7443 Ans
b 3+1-23 b 2-3 4-3

D or(r+1)(2r+3)=an‘+bn*+cn2+dn+e

r=1

n n n?(n+1)° n(n+1) (2n+1 n(n+1

(rP+1) (2r+3) =) (2r*+ 57 +3r) = 2. (+d) g 0=y (2n+d) (n+2)

I
5N

r=1



20.=

21.

Sol.

n(n+1)
2

{n(n+1) +§(2n +1)+3} =

n(n+1) [6 (n?+n) +10(2n+1)+18
2 6

[6n2 + 26n + 28] = % [6n% + 26n% + 28n2 + 6n° + 26n2+ 28n] = % [6n* + 32n° + 54n2 + 28n]

azi ; b:g;c:%;dzﬁ :Z;e:OSoa+c:b+d
12 12 12 12 3

2 32 2 24 . 42

_'C_ = —
3 12 3 12 12

5

so a, b-2/3,c-1arein AP & — =9is aninteger

o |0

6
Roots are a,, a,, a, 04.; AM. = G.M. =2,

Hence, all the roots are equal.

6a=(az—az) — (az—aw)

N _at+ag—2a,

6

PART - IV

g(n) — f(n) = nn+H(2n+1) n(n+1 :n(n+1) 2n+1_1 _ nn+1) 2n-2

6 2 2 3 2 3

_nh+HY(n-1) _ (- n (n+1)
3 3

forn=2 (MZD N (+1) _ 1'2'3 which is divisible by 2 but not by 22

3

greatest even integer which divides w ,

foreveryne N,n>2, is2

f(n) + 3g(n) + h(n) = nn+l) . nM+H@n+1) (n(nJrl)j2

2 2 2

- —”(”;1) (1+ on+1+ —n(n;l)j =(1+2+3+....+n) [2n+2+ ”(”2+ Dj

= foralln e N
(3, 4)
Let 1t term be a. and common difference is 2;

T,.,,=a+t4n=AGayr= %

Middle term of AP =T

n+1?

Middle term of GP =T

3n+1

. (a+4n) (a+2n) = a;4n

T,.,,=a+2n = T =AT

n 3n+1 on

n(n+1)

12



= 2"a+2n2"=a+4n

dn-2n . 2" 4n-2n . 2" 2n . 2" 2"
a=————— = T, =a+4n= — = +4n= - ==
2" -1 2"-1 2" -1 2" -1
oo oa+dn 2"'n _ 2n

an+1 " on - 2"(2" - 1) - o 1
Sol. (5to7)

Let first term is 'a’

(5) a(1-r?=36
=rcanhbe?2,3,4,7,-1,-2,-5

(6) —=

—acanbel, 2,3, 4andpcanbe 4,1,-2,-5
@ art! (1-r)f=ar+t (1-r)?

=1-)¢=1 =r=2

EXERCISE # 3
PART - |
1w (©
S, =cn? ; S _,=c(n-1)>=cn? +c—-2c¢cn
Tn =2cn—-cC ; Tn2 = (ch — C)2 =4c2n2 + c2—4c2n
2
Sum=xT2= 4c° . n(n6+ D(2n+1) +nc?—2c7n (n + 1)
_ 2c’n(n+)(2n+1)+3nc® —6c°n(n+1) _ nc[4n’ +6n+2+3-6n-6] _ nc*(4n” -1)
3 3 3
100
2w Y|k -3k+1) S, |
k=2
fork =2 |(k?—3k+1)S,|=1

1oo| K—1 _k—1+1|
kz:;|(k—2) 1 (k=) ||

100 1 1 1 L
kZ:;(k_3) !+(k—2) !_(k_2) !_(k_1) I

100 1 1

é((k—S) U (k=1) !J

S = 1+(1_ij+ i_i +(i_ij+(i_ij+(i_ij+ (i_iJ
2! 11 3l 21 4l 3! b5l 41 6!) 94l 96!

1 1 1 1 1 1 1 1
= | = 4] = |=2- ———
(951 97!} (96! 98!} (97! 99 1) 98! 99!

2 2 2
100, 5 1 1 _100° . 100 | 100° . 100 _
100! 98! 99.98! 100! 99!  100.99! 99!
3. a, =15
ak+—2a“ =a_ fork=3,4,..,11= a,,a,,....,a,arein AP a,=a=15
2 2 2 2 2 2
a; +a, +.....+a; (15)° +(A5+d)" +....+ (15+10d)

=90 = =90
11 11




= 9d?+30d +27 =0 = d:—3or—§

q=_3 &t +..+a, _ 11 [30+10(=3)] _,

Since 27-2a,>0= a,< 2—7:>
2 11 2 11

5n

~—[6+(Bn-1d
. Sa_S, _ p0rGn-Dd
Sn

S, g[e +(n=-1d]

_5l6-d)+5nd]. 4 _ o 4o
[(6-d)+nd]

Now if d = O then a, = 3 else a, = 9 for single choice more appropriate choice is 9, but in principal,
guestion seems to have an error.

a,=3+6=9
5. AM.>G.M.
1 1 1 1 8 .10
¥+¥+¥+§+a—3+1+a +a N 11 iiilasalo 18
g ¥ T Tt
is+i4+ia+1+a8+a1°28(1)”8
- a a a
- 1 1 3 3 .10_ -
= minimum value of —+—+—+1+a’+a =8, ata=1
a> a a
. 1 1
6. Corresponding A.P. = ,....ococveennnnnn. — (20* term)
5 25
i:l+19d = d:i __4 = _ 4 an<0
25 5 19 (25 19x25
1_ 4 x(n-1)<0 = 19X5<n—1 =n>24.75
5 19x25

4n k(k+1)
7P S = Y (-1 2 K =-12—22+ R+ 4 -2 -6+ T2+ B+

n
k=1

=(32—1) + (42— 22) + (72=52) + (82— 62)..... =2 [4+6+12+14+20+22+.....]

2n terms

=2[(4+12+20...)+ (6+14+22 .......)]

n terms n terms
= 2{2(4x2+(n—1)8)2(2x 6+(n+1)8)} =2[n(4 +4n—4) + n(6 + 4n — 4)]

=2(4n? + (4n + 2)n) = 2(8n2 + 2n) =4n(4n + 1)
(A) 1056 =32x33 n=28

(B) 1088 =32x34

(©) 1120 =32x35

(D) 1332 =36 x 37 n=9

nin+1)

8.» Numbers removed are k and k + 1. now k—(k+1)=1224

=>n?+n-4k=2450 = n?+n-2450=4k = (n+50)(n—-49) =4k =n >49
Alternative
To satisfy this equation n should be of the form of (4p + 1) or (4p + 2) taking n =50
= 4k =100 = k=25
k-20=5



10.

(2)

11.

12.

13.

Now if we taken =53 = k=103 = n<Kk
S0 not possible. Hence n > 53 will not be possible.

2
. a+ar+ar
Letb=ar,c=ar’>=ris Integers. Also ———

a’+a-14 _ 36+6-14
+1 7

= rmust be 2 and a=6. Thus =4 Ans.

7
S, 6 E[2a + 6d]

S, 1 1?1[2a +10d]

=% Given130<a+6d<140 (@+3d) _ 6
11(a+5d) 11

7a + 21d = 6a + 30d = 130<15d <140 a=9d Henced=9 a=81

Alternative :
6

—ar+2=a+arr=2ar+6=a(r-1?=6

Letthe APbea,a+d,a+2d,...wherea,d e N Given 8—7: — and 130 <a+6d<140..... (2)

11
T{2a+6d)

2+ 10d)

6 l4a+42d _ 6
. - -

- S =
11 22a+110d 11

= 130 <9d + 6d < 140 = 8.6<d<93
: d=9

1/3
4ax2+121:> y = 4ox? + 1 =Yy = dy :8ax—i2:0:>x:(—j
X X dx X

= f(x) =

4ox*+1 _ 12+1 jg(i
X 1/8(8a)"? 2 (8a
log, b,, log.b,, log b,, ...... log.b,,, arein A.P. b, b, b, ... , by, arein G.P.

e 101

1/3 1
=>oRr>183=a>—
27

Given : log,(b,) — log.(b,) = log (2) = E—Z =2 =r (common ratio of G.P. a,, a,, a,,
1
a=b =a b, +b,+b, +....... b,=t,S=a +a,+ ... +a
(r"*=1) _ a2 -1)
r—1 2-1

s = sum of 51 terms of A.P. = %1 [2a, + (n-1)d] = 5?1 (2a + 50d)

t=sum of 51 terms of G.P. =b, = b, a2 -1)

Given a,, =b,, a+50d=a(2)*50d = a(2%°-1)

Hence s = a%l [25°+ 1] = s = a[51.249 +5?1j

a9 93
47.29 422
s :2(4.249 +47.2% +5?1] =s= a£(251—1)+47.249 +%) s-t=a [ 2]

Clearly s > t

a,=a +100d=a+2a2%-2a=a(2*-1)b,, =b, r®=a.2%Hence b, >a,,

a+2d

a+d
%a(a +d)=24 = a(a+d)=48 ....... (1)

a?+(@a+dP=(@a+2dy? > 3d?+2ad-a?=0 (3d-a)a+d)=0

— = 154a + 462d = 132a + 660d = 22a=198d = a= —=9d

a,arein AP.



= 3d=a (v a+d=z0) = d=2 a=6sosmallestside =6

14, P={1,6,11, ........ }
Q={9, 16, 23,......... }
Common terms: 16, 51, 86
tp=16+(p—-1)35=35p—-19< 10086 =— p<288.7
~nPu)=nP)+n(Q)—n(PnQ)=2018 + 2018 — 288 = 3748
15. First seriesis {1, 4, 7,10, 13,........ }
Second series is {2, 7, 12, 17, ....... }
Third series is {3, 10, 17, 24, ......... }
See the least number in the third series which leaves remainder 1 on dividing by 3 and leaves
remainder 2 on dividing by 5.
= 52 is the least number of third series which leaves remainder 1 on dividing by 3 and leaves
remainder 2 on dividing by 5
Now, A =52
DisL.C.M.0f(3,5,7)=105= A+D =52+105=157
PART -1l
1. a, +a,+...+a,=4500 notes
a +a,+.. +a,=150 x 10 = 1500 notes = 4500 — 1500 = 3000 notes
a,ta,+... +a_ = 3000 = 148 + 146 ...... = 3000
[2x 148 + (n—10 - 1) (—2)] = 3000 = n =34, 135
a,, =148+ (34-1) (-2) =148 -66 = 82
a,, =148 + (135 -1) (-2) = 148 — 268 = — 120 < 0. so answer in 34 minutes is taken
Hence correct option is (1)
2. a =Rs. 200 ; d=Rs. 40 = savings in first two months = Rs. 400
remained savings = 200 + 240 + 280 + ..... upto n terms
= % [400+(n—1) 40] =11040-400 = 200n + 20n2 — 20n = 10640
20n? + 180 n—-10640=0 = n2+9n-532=0
(n+28)(n-19)=0 = n=19
. no. of months =19 + 2 = 21.
3. LetA.P.be a,a+d,a+2d,.....
a, +a,+ ... +a,, =o = % [2(a + d)+ (100 - 1)d] =« e (i)
100 .
anda, +a,+a, +...... ta,=p = - [2a + (100 - 1)d]=p ... (i)
on solving (i) and (i) d= “=P
10
4 T 77 777 1 11 111

—t——t——+ ... +upto20terms =7 | —+ —+——
10 100 10 10 100 10
7 [9 99 999
= + +

"9 |10 100 1000

7 (1_ij+(1—i2]+(1—i3j+ ..... up to 20 terms
9 10 10 10

+ e up to 20 terms}:



) et (v (o 1 [ sa

1 9 9 10 9 9l10
10
Let s =(10)° + 2(11)* (10)® + 3 (11)%(10)" +..cvvovverreiennen +10(11)°
oS % = (11)* (10)® + 2(11)? (10)" + oeevrrenen +9(11)° + (11)%
substract(1 - i—;j s =(10)° + (11)* (10)2 + (11)2 (10)" + .cvvevenrnee +(11)° = (11)
10
10° 41— E 10 10

1 10 (11)w 1 10° {10 -1 } 10 (11)0
- —S= — - — —8S§= - Ix— -

10 1 10 10°

10

- L s=_1o0+ 110 110 - s =10u

10

given 10* = Kk(10)° k =100
a a, ar G. P. ; a 2ar arrA. P.
Lar=a+ar? ; 4r=1+r?
P_4r+1=0 : r:A'J“;*/§ =2+ 3,
Butr>1 r=2+ \/5
M = ‘+n
2

¢,G,,G,,G,,narein G.P.
1

1 1
n)4 n)z n)4
asr [fee(ff e}

G +2G,+ Gt
= (4 x E + 204 i+[4>< ﬁ
( (? I
=/n + 2/°n? + /nd
=nl (2 + 2nl + n?)
=nl(¢ + n)?
=4m2n/
n*(n +1)?

- 4
Tn— n—2

(n+ 1)

[N+ 2n + 1]

s Bk MR

(0]
1
1

=1
I
N

s :% [n(n+1) (2n+1)

5 +n(n+1) +n}

7
81

2-\3

179+ (20)™ |



n=9

S, = % [M +9><10+9} = [285+90 +9] = % = 96.
9. a+d,a+4d,a+8d —» G.P
(a + 4d)? = a? + 9ad + 8d?
= 8d?=ad = a=8d

9d, 12d, 16d — G.P. common ratio r = % —g

8\ (12) (16Y) (20 (24 8 122 162 20° 24°
10. e I B o B I e i o B I T e e il S s S el SPPO
5 5 5 5 5 52 52 52 52 g5

10
T = (4”5;4)5 =5 216(n+1) 6Z(n2+2n+1)
n=1
16 10x11x21 2x10x11 T 16 o 16 . .
" 25 6 2 T 25 5

11.= 225a? + 9b? + 25¢2 — 75ac —45ab — 15bc =0
(15a)2 + (3b)2 + (5¢)2 — (15a)(3b) — (3b)(5¢) — (15a) (5¢) =0

%[(15a —3b)2+ (3b-5c)? + (bc — 15a)?] =0

15a = 3b, 3b =5c¢, 5¢c = 15a
5a=b,3b=5c,c=3a

a b c

1 5 3
a=A,b=5)xc=3\

a, c,barein AP

b, c, aare in AP

12. f(x) =ax2+bx +c

f(x +y) =f(x) + f(y) + xy
a(x+y)2+b(x+ty)+c=ax?+bx+c+ay?+by+c+xy

2axy = c+Xy VX, yeR
(2a-1)xy—-c=0 vV X, yeR
= c=0,a=%a+b+c:3
1+b+0:3b:§
2 2
1 1 10x11x21 5 10x11
= f(x —x2+—x fn—— nN“+—» n=> — + =330
0)=2%*3 Z() ; Z 2 6 2772
13. The given quadratic equation is

n+x(1+3+5+....... +(2n-1))+(1.2+23 +....... +(n-1).n)—10n=0

2 _ 2 _ *
= nx2+ x(n?) + % —-10n=0 = x2+x(n) + (n3 Y —10=O<
p

n®-1

(a—B)?=1 = (a+B)P-4ap=1 :>n2—4{ _10J=1:n=11
14. aitas+tast+aizt....... + as =416

a1 + (a1t 4d) + (as+ 8d) + (ast+ 12d) +........ + (a1+ 48d) = 416

13 ar+ 4d( 142+3+......+12) =416



15.

16.

17.

4dx12x13
+

13 a =416

13a1 + 24 x 13d = 416

ar+24d=32 ag+asz= 66 ai1+8d+ai+42d=66

2a1+50d =66 a1 +25d =33 d=1 a=8

a? + (ar+d)2+ (a1 +2d)2 + ........ + (a1 + 16d)2 = 140 m

1782 +d?( 12 + 22 +.....+162) + 2a1d (1+2+3+...... +16) = 140m

16><17><33+2><8><1><16><17
2

17x64+8x11 x17+8 x11x17=140m

17x16+22x17+2x%x16 x17=35m

272+ 374 +544=35m

1190=35m = m=34

17 x 64 + =140 m

124222+ 324+242+52+2.62+ ...
A=12+222+ ... + 2.202

=(12+22+ ... +20%) +(22+ 42+ ... + 202?)
_20.21.41 + 4 10.11.21 _ 20.21

6 6

B=12+2.22+ ....... + 2.402
=(12+22+ ... +40%) +(22+ 42+ ... + 40?)

_ 40.421.81 + 4.20.621.41 _ 40.41 (81 + 42) = 40.41

=20 (41)? = 33620

{41 + 22} =70 x 63 = 4410

x 123

_ 33620-8820 _ 24800
100 100

B-2A=100A = A =248

This series can be written as
2 2 2 2 2 2 2 2 2 2
3(1)+6(1 +2 )+9(1 +2°+3 )+12(1 +2°+3°+4 )+
3 5 7 9
3r
(2r+1

T = 3r rr+1)(2r+1)
T (2r+)) 6

(12+22+32+ ... r2)

1
Tr=Zr(r+1
; i+

2

i=1

2
hence sum of 15 term = %{[15 2 16} + 15'166'31:|= %[14400 +1240] = 7820

5, 5r, 5r2 sides of triangle,

5 + 5r > 5r2 e (1)
5+ 5r2> 5r ....(2)
5r+5r2>5 ....(3)

from (1) r2—-r—-1<0, (1)

ey




18.

19.

20.

21.

22.

23.

from (2) , (2)

Pr-r+1>0=reR ....(8)

from (3), (3)r2+r—-1>0so, [r + 1+ Jg}(r + 1- Jg} >0re [—w,—ﬂJu(—l_—\E,w] ...(6)
2 2 2 2

from (4), (5), (6), re [_1;\5,1;\5} now check options

Natural numbers between 100 & 200.

101, 102, ...., 199.

Either divide by 7 or divide by 13.

(sum of numbers (divide by 7) + (sum of number divide by 13) — (sum of number of divide by 91)

14x15
2

14 8
2(98+7r) +Z(91+13r)—(182) = [98><14+ 7.
r=1 r=1

= 1372 + 735 + 728 + 468 — 182 = 3121

j+((91x8)+13><829j—182

ai, az, as, ..... asoin A.P.
as=2 .. ar+5d=2
a1 a4 as = a1(a1 + 3d)(a1 + 4d)
=a1(2 - 2d)(2-d)

=-2((5d - 2)(d - 1)(d - 2))
=-2(5d% - 17d2 + 16d — 4)

9A o152 — 34d + 16)
d(d)

= —2(5d — 8)(3d - 2)

2/3 8/5

Maximum occurs at d =

U] o

Letb =ar, c = ar?
Hence 3a + 15ar? = 14ar
15r2—-14r+3 =0
15r2—-9r—-5r+3=0
@Br-1)(Br-3)=0

1 3

1
r=—, - = r==
3 5 3

AP is 3a, Za, Ea, F- I
3 3

= 4t terms is a
(49)"° -1 _ ((49)% +1)(49% —1)
48 48

2

Using AM > GM
f(x) >3

1-x 1+X X -X
f(x):(z +2M% 13X 4 3 J

LetGPis a, ar, ar? ........
100 2,200
ar<(r -1

E Ay, —astas+t ... az1 = 200 :>¥

= 200 (1)
- r’—1



100 a0 -1y )

ZaZn maztast ... azoo = 100 = 5 00 ..(2)
o) r--1
Form (1) and (2) r=2
add both
Saxtazt ... azo + a1 =300 = r@+ ....o....... azoo) = 300
200
Da, = 390 _ 150
n=1 r
24, y =1+ c0s20 + cos*0 + .......
1 1 .
>y= ———— = = =sin%
1-cos? Y
X = 1 > = 12 = €0S20 = x :>£+x =1 =y@-x=1
1-(-tan“0) sec“0 y
HIGH LEVEL PROBLEMS (HLP)
PART - |
1. T =a+(m-1)d=+2 (1)
T =a+(n-1)d=3 (2
T,=a+(P-1)d=5 .(3)
(2)=(1) _ n=m _ -2 . Not possible.
®-@ ~p-n -3
2. Let a denotes first term and d common difference of the A.P. then a,, the k' term of the A.P.
a=a+k-1da +a,+az+...+a,=a, ., +a,, ot
2S. =S, ,.; %[2a+(m—1)d]=m+n [2a + (m +n—1)d]
2m _ 2a+(m+n-1) d 14 nd N _m-n 0
m+n 2a+(m-1) d 2a+(m-1) d 2a+(m-1) d m+n
. pd m-p L -
similarl = — . ii divide (i) by (ii
y2a+(m—1)d m+p ® () by ()
n_m-n m+p  _ (men)m-p) _ (m+p)m-n) _ (m+n)m-p) _ (m+p)m-n)
p m+n m-p p n mp mn
(m +n) (i—ij =(m +p) (——Ej Hence Proved
m p n
a-b
3. a=A+(p-1)d = d= — b=A+(g-1)d
P-q
:—pzq [2A+(p+q-1)d] = —p“‘ [A+(P-1)d+A+(g-1)d+d]
= p+q [a+b+d]= p*q {a+b+—a_b}
2 P-q
4, Given 2 pa+(p-1)dj=0. so 2a+(p-1)d=0 -~  d=-
2 (P-D
Now sum of next g terms are = sum of (p + q) terms of this A.P.
=P 0 parpra-na= P8 pasp-narad =P 9 qa=- 2B
5 a+be’ 1= b+c €’ _c+d e . 2a 2b _ 2c
' a—be’ b-c e c-d e a-b e a-c e c¢c-d e



10.

y

1—b € :1—Eey:1—9ey = E:S:Q = a, b,c,darein G.P.
a b c a b c

Let first term of AP = a and common difference = d

% [2a + 9d] = 155 = 2a+9d =31
GP firstterm = a’ and commonratio=r a’'+ar=9=a'(1+r)=9givena=r and a' =d
= 2r+9a':31:>2r+9.1i:31: 2rr—29r+50=0= r=2, 25/2.

+r
(i) if r=2, So a=2 = a=3=d
oy 25 25 9 2
f r=— a= — a=— =—-=d
@iy i = > = 27 3
2

So the series 3, 6, 12......... second% , 23—5 , %

0) 1,(2,3),(4,56,7),(8,9, ....,15) ...
Number of terms in n group = 2"-1; 1st term in n group = 2n-1
n-1

So, Sum of terms in N group =[22n-1+(2n-1-1)1]=2"-2[2n+2n-1_1]

(i) 1),(2,3,4),(5,6,7,8,9) ; 1stterm in nt" group let T,
1 2 5 10
AV VARV
1 3 5
N\
2 2
T,=a+bn+cn? = T, =a+b+c=1 ()
T,=a+2b+4c=2 o (1))
and T;,=a+3b+9c=5 S (1)
a=2,b=-2,c=1 On solving (i), (ii) and (iii), we get
So Istterm is T, = (2 — 2n + n?). Number of terms in n" group = (2n — 1)
sum of terms in nt" group ZnT—l =[2(2-2n+n?) +2n-2]

=@2n-1)[n2-n+1]=2n3-2n2+2n-n2+n-1 =n3+ (n-1)3

a, A, A, b —> AP. = A +A,=a+h.
a,G;, G, b—>G.P. = G,G,=ab
a, Hy, H,, b — H.P. = ab__ M H
a+b H +H,
— A +A, :Gl G, jizl +d l:l+3d = a-b =
H+H, H, H, H a b a 3 ab
1 _a+2b 1 _ 2a+b 1 _ (a+2b) (2a+b) N GG, _ (a+2b) (2a+b)
H,  3ab , 3 ab HH, 9a’b? H H, 9 ab

T, =k.2"l*and S, = (”T”] (2 -n-2)

Now, S =>k2"*=2m1 ¥k 2%, s =2" 2 .{1—i— n } (sum of A.G.P.)
k=1 k=1

2n 2n+1
n+i (2 -n-2)=2.2"-2-n]= LR .,
4 4
Let G, be the geometric mean of G, G,,.......... G, = G, = (G, G,...G )

=[(a)(a,a,nNv2(a,.ar.a,?)e.. (a,.ar.a;rr?..am-Hfn



11.

12.

13.

14.

(n =1)n

where r is the common ratio of G.P.a , a,, ......,a.=[(a,.a..ntimes) a®. r¥3. %4 . r 20 "
1 2 n 1 1

Je-bn] 5 [ oot a,+a, +...+a, _ a(1-r")
= a. |r3 2 :alr“}.Now, A = 2 no= L

i " n n (1-r)
_ n-1
and H = n _ - 1n - _a n(1 rz r
LI L (et B
a a, a, a, r r

) a,(1-r") an (1-r) r™’ 5 n L
Again A.H=2 x —L =a r =||AH = a r
g n n n (1_r) (1_rn) 1 lHL k" 'k H( 1 )

n(n — 1) n-1
=(@. a.. n times) x (0.rLr2 -1 = gt 20N _gh 2 = [a r 4"

1/2n
=[G, |>= G, = {H AKHK} = G, = (A A, .. A HH,..H)vn
k=1

2b=a+c .. (1)
2 pr
q= <P @)
p+r
and b2g2=acrp ... 3)
2 2 2 2
So (a+c] (2 prj ~ acrp _ @+’ _ (a+c)
2 p+r pr ac
= E+ L+2:§ +E+2 = E+L :E+E ANns
r p c a rp c a
2 2 2
arpel v > evp=tifle D2
o § a’ B a C
= —bc? = ab? - 2aZc = ab? + bc? = 2a?c = b + &= 2a
c a b
So 3,3,9 are in A.P. = E,E,E are in H.P
a b c c ab
b= zac;CZ:bd,d:ﬂ ; ab + bc = 2ac
a+c 2
ab ) 1/ ab
c= ; d== +e
2a-b 2\2a-b
B ab ¥ b( ab a’b? b( ab +2ae -be
from ¢2 = bd =— +e| = ==
2a-b 2\2a-b (2a-b)* 2 2a-b
2a’b ab

e(a—b)2=2ah—-ab(a-hb) = e(2a—b)? = ab?

- e =
(2a—b)* (2a-b)

X+y+z=15 .. 0]
a, XY,z barein AP
Suppose d is common difference d = b-a
b-a _ b+3a 2b +2a 3b+a
X=a+ = VY= and z =
4 4 4
on substituting the values of X, Y and Z in (i), we get
6a+6b _ 15

a+b=10 ... (ii)



15.

16.

1 1 1 _5
—+= + === . (iii)
X Yy z 3
and a, x,y, z barein H.P.
E,l ; 1 , 1 , 1 are in A.P
ax y z b
11
1 1 b a 1 1 2(1 1 1 1 3(1 1
== + , — = 2 +—| === d=- ==+ | ==
X a 4 y a 4 a z a 4\b a
- 1 11
on substituting the value of =, =, = in (iii), we get
X y z
3 .6(1 1 5 3 3 5 1 1 _10 .
-t -] == = —t— === -+ === . (iv)
a b a 3 2a 2b 3 a b 9
By equations (ii) & (iv), we get
a=9,b=1 or a=1b=9
Let n HM's between a and c are H,, H,, H, , ... H,
lii ...... ii are in A.P.
a H H, H, ¢
suppose 'd' is common difference of this A.P.
l:l+(n+1)d = d= 1 (E_}]
c a (n+1) \c a
<o 1_1. ( j nc+a H, = (n+1) ca
H a (n+1) (n+1) ca nc+a
and 1 _1,..n ( j c+na H, _(n+2) ca
H A a (n+1) (n+1) ca c+na
H,-H —ac(n+1){ _ 1 zac(n+1) (@-c) (n-Y)
nc+a c+na (nc+a) (c+na)

ac (n°-1) (a-c) .
H-H=—"—"——-—"——"— ... i
7" npfac+n@ +c?)+ac U

nis aroot of x2(1 — ac) — x(a? + ¢2) — (1 + ac) = 0 we have n?(1 —ac) —n(a?2+c?) — (1 + ac) =

= n%ac + n(@? +c?) +ac=(n?-1) ....... (i)
‘ from (i) and (ii), we get So H, —H,=ac(a-c) Ans.
0] b2c? + c?a? + a?b?>abc (a+ b +¢) = (bc —ca)? + (ab — bc)? + (ca—ab)?>0

b?c? + c?a? + a?b?>abc (a+ b + ¢)
2 2 2
If a, b, X, y are real number and x, y > 0, then a . b— > M ......... (i)
X y X+Yy
as on solving it we have (ay — bx)2> 0
Similarly, we can extend the inequality to three pairs of numbers

2 2 2 2
e, X ,b ¢ (@tbrc)
X y z X+y+2z
Now we use this result to following questions
2 2 2 2
(i) As a b L. ¢ __a N b L _C S (a+b+c)
b+tc c+a a+b ab+ac bc+ba ca+cbhb 2(ab+bc+ca)

2
(a+b+c) >§

Now, we have to prove that ————>
2(ab+bc+ac) 2

or a?+b2+c?2>ab+bc+ca = (@=b)2+(bb-c)2+(c-a)3?=>0

QR ) S CF) S NP P C'7) S C'F)

(iii) L.H.S. = > H.S.
a+b b+c c+a 2@+b+c) a+b b+c



17.

18.

19.

20.

21.

ss

22.

23.

AM. =G.M.
Xy =Xy = Xg =X, = 2.
Let \E:bl; w/az—l:bz; Jas =22, s a,—-(n-1) =b,
b, +b,+ ... +bn:% b2+ (b2 +1)+(b2+2)+ ...+ (b2+(n—1)] - ”(”4‘3)
Zblzé[(b12+b22+b32+ ....... +b)+(1+2+3+....... +(n-1)] - n(n4—3)
—~  2%b,=3b2+ ”(”2_1) —”(”2_3) = 2%b,=3b2+n
¥b2-25b +31=0 = D (b,-1’=0b,-1=0 = b2=a =1
i=1
b,-1=0 = b?=a,-1=1 = a,=2
b,-1=0 = b2=a,-2=1 = a, = 3 and soon
100
hence a, = n da, =1+2+3+...+100=5050
i=1
n-1 — . —
(@a+3a yp<0=ma__"tgp g 8888
= a, 3 3'9'27'81
Sum 8(1 1+E—i+ij — (81 27+9-3+1)= 488
3 9 27 81
E 1 E S
a=(x)? + (y)¥;b, = (x)? —(y)? ,neN;a,.a,a,.... a,
.. EI |
1 1 n n
=(x"2+yY?) | xZ +y? | ... x? +y? | x (x* -y*) =Xy
b, b,
2a‘i+1:ai+a
10
$a Ay ay Za,aHz z|(|+2)_ 1[10x11x21 2x10(11) [385+110] 495
Py 2a,, 6 2 2
L+n__1+ ...... +;;Sn:nn—+l_i;
1.23 234 nn+2)(n+2) r(r+(r+2) S+ +2)

n 1 a1 1 1] 1
NOW,;r r+1@ +2) _,;2 r+1) {F_r+2)}_ E{er(r+l) rzl(r+1)(r+2)}

)3 A ) )
2 1/~=\r r+1) ~=\r+1 r+2 2 n+1 2 n+2
i __n j_nj 1 1
2|n+1 2(n+2) 2 |n+l1 2(n+2)
Now Sn: (n+1) E i_ 1 — E_i
2 |[n+1l 2(n+2) 2 n+2
_h _nn+) n _ 20°+4n-n*-n-2n_ n*+n _ n(n+)
2 4n+2) 2(n+2) 4n+2) 4(n+2) 4n+2)
3" x5" 1 3" 3t
Tn= n n n+l n+l ’ Tn: Py n n pEned n+l
5" -3M)("" -3") 2(5"-3" 5" -3

(
c-1(8 3 : S O
1" 2|5-3 5232 ’ 2 25232 5°_33



24,

25.

26.

27.

1 3n 3n+1
T = = —
n 2 [Sn _ 3n 5n+1 _ 3n+lj

n 2 2 5n+l _ 3n+l 4
Radius of first circle = R Let Radius of second circle be = R’

n+1
S, - 1[13_} s, =3

—B = cosec d OB=R cosec2
BA 2 2
oB’ o , , o ,
Now ——— =cosec — = OB'=R'cosec — =OB+R +R
A" B 2 2
— R+Rcosec < +R' =R cosec > = R(1 + cosec a/2) =R'(cosec /2 - 1) = R'=R M
2 2 1-sina/2
. 2
if radius of the third circle be R", then similarly R" = M
1-sina/2

SoOR+R'+R"+ ..... n terms =

(1+sin alzjn 1
R 1-sina/2 - R (1—S|na/2j Khsma/zj _1}
1

1+sina/2 B 2sina/2 1-sina/2
1-sina/2

(a+b+c) — (@b +bc+ac)®=abc (@a+b+c)d....()

3
3 i1, 1,1
a b c
Now consider the polynomial p(x) = x3 + mx2 + nx + p, with roots a, b, c, then have a + b + ¢

=-m;ab+bc+ca=n ;abc=-p usingthese values equation (i) becomes n3=m3p ...... (i)
3

Hence, if m = 0, then equation p(x) = 0 can be written as x3 + mx2 + nx + n_s =0
m

Given (abc)?3 =

or m3x3+m4x2+nm3x+n3=0= (mx+n) (M2x2+(mM3-mn)x+n2) =0
. n . "
It follows that one of the roots of p(x) = 0 is x,= —— and other two satisfy the condition x,x; =
m

= X12 = Xy Xg
Thus the roots are the terms of a geometric sequence. If should be noted that m, n = 0 as in this case
x3 + p = 0 cannot have three real roots.

tn:Sn—Sn_1:%(2n2+9n+13) (n- 1){2(n 1)2 +9(n — 1) + 13}
1 o0
E[2n3+9n2+13n—2(n—1)3 9(n—1)2—13(n—1)]:(n+1)2;m—;(F—mJ
a+B—T,aB —:>(oc+B) a?+ B2, ol +p3 arein G.P then (a2 + p2)? = (o + B) (o + B3)

2_
= 2022 = aB3 + Pad = af [o2 + B2 — 20 B] = 0 soaﬁ(a—ﬁy:o:%.w:aaio: c-A=0
a



28.

S,=(1+2T)1-T,) =
T,=1-T,+2T,-2T? =
S,=T,+T,=(1+2T)(1-T,) =
T,=1-2Tp =
TZZ:‘/E—_l = T22:2—\ﬁ
2\2 4

T,=(1+2T)(1-T)

2T2=1 =

T,+T,=1-T,+2T,-2T2
1
2T2=1- —
’ V2

= a=4,b=2 =

1
T = —
b2
at+th=6
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