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PROGRESSION
EXERCISE # 1

Arithmetic Progression

Q.1

Sol.

Q.2

Sol.

Q.3

Sol.

If the ratio of the sum of n terms of two AP’s is
2n : (n+1), then ratio of their 8 terms is-

(A)15:8 (B)8:13
C)n:(n-1) (D)5:17
[A]

@sn:% [a+(n—1)d]

%[2a1+(n—1)d1]

Sn1 - - 2n
Sn, %[2b1+(n71)d2] n+1
n-1
al+( )dl on
= (D)
b1+ (nz_l) d2 n+1

For Tg we know nT_lz 7=>n=15
Putn=15in (1) we get

(Tg), 16 8

The sum of n terms of an AP is 3n2 + 5n. The
number of term which equals 164 is-

(A) 13 (B) 21

(C) 27 (D) None of these
[C]

Sy =3n°+5n

Th=Sn—Sn1

=3n’+5n—[3 (n—1)?+5 (n—1)] = 164 given
= 6n—2=164
=>n=27

If a, b, ¢ be the 1% 3™ and n" terms
respectively of an A.P., then sum to n terms is —

c+a c¢?-a?

(A) + (B)

c+a c?-a?

2 b-a 2 b-a
2 2 2 2
©) c+a c'+a D) cta  c”+a
2 b-a 2 b+a
[A]

GivenA=a,a+2d=b,a+(n-1)d=c
Solving these we get

Q.4

Sol.

Q5

Sol.

d= = 1
2 b-a
Sn:E [a+c]= 2c a)+l (8+c)
2 b-a 2
2 2
g, = ¢ -a , cra
b-a 2
Ifa;, a, ag, ..o isan A.P. such that a; + ag +

Ao+ a5 + 8y t Ay, =225thena; +a, +a; +

...... + ay5 + Ay, Is equal to-

(A) 909 (B) 75
(C) 750 (D) 900
[D]

We know that in an A.P. a;+ a;y =as + ayp + ag +
a5 = agp T a3

So 3(ayp + a13) =225 = a;, +a;3 =75

Therefore

artay+tagt............ + ay3 + ayy

=12 (a, + a3) = 12 x 75 =900

The sum of all even positive integers less then
200 which are not divisible by 6 is —

(A) 6534 (B) 6354
(C) 6543 (D) 6454
[A]

all even integer less than 200 is
24,6, 0., 198 =n=99

Sgg = % [2 +198] = 9900

integer which are divisible by 6 is
6,12,18, ........... 198 =>n=33

Sy = % [6 + 198] = 33 x 102 = 3366

Sum of all integer which are not divisible by 6 is
=9900 — 3366 = 6534

Arithmetic Mean

Q.6

If X, y, z are in AP, a is AM between x and y
and b is AM between y and z; then AM
between a and b will be-

B 5 xry+2) @)z
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Sol.

Q7

Sol.

Question
based on

Q8

Sol.

Q.9

Sol.

(€ x D)y
[D]
Xy, zarein AP.= X+z2=2y

Given x*y =aand E:b
2 2

N at+b _ x+2y+z _ 4y =y
2 4 4
If n AM’s are inserted between 1 and 31 and

ratio of 7t and (n-1)" A.M. is 5 : 9, then n

equals-
(A) 12 (B)13 (C)14 (D) None
[C]
- 30
n+1
30
e s Mg s
1+(h-d 9 1+(n-1) 30 9
n+1

Solving we get
146 n=2044 = n=14

Supposition of terms in A.P.

If the angles of a quadrilateral are in A.P.
whose common difference is 10° then the
angles of the quadrilateral are-

(A) 65°,85° 95° 105° (B) 75°, 85°, 95°, 105°
(C) 65°, 75°, 85°, 95° (D) 65°, 95°, 105°, 115°
[B]

Let angles are a, a + d, a + 2d, a + 3d given that d
=10 and Sum of angles = 360°

= 4a+60=360=a=75°

angles are 75°, 85°, 95°, 105°

Divide 20 into four parts which are in A.P.,
such that the product of the first and fourth is to
the product of the second and third is 2 : 3 -

(A)2,4,6,8 (B)3,5,7,9
(©)4,6,8,10 (D) None of these
[A]

Let parts are
a-3d,a-d,a+d,a+3d
then from question
a-3d+a-d+a+d+a+3d=20
=>4a=20=> a=5
and a’-od® 2

a?-d?> 3
=3 (25— 9d)?’=2 (25— d?)
S>d=1=d=+1

Partsare 2,4,6,80r8,6, 4, 2

Properties of A.P.

Q.10

Sol.

Q.11

Sol.

Q.12

Sol.

If a2 (b+ c) , b2 (c+ a), ¢ (a+ b) are in AP,
then-

(A) a,b,carein AP
(C)ab,carein G.P
[A.B]

a’(b + ¢), b%(c + a), c®(a + b) are in A.P.

= b%c+a)—a?(b+c)=c’(a+b)—b’(c+a)
= b?c —a’c + ab® — a’h = ac® — ab® + bc? — cb?
—c (b’—a) +ab (b-a) = a(c*—b?) +bc (c—b)
= (b—a) (@b +bc +ca) =(c—Db) (ab + bc + ca)
= (ab+bc+ca)(b-a-c+b)=0
—ab+bc+ca=0or2b=a+c

option A, B are correct.

(B)ab + bc +ca=0.
(D)ab—bc—ca=0

The sum of the series
1.32+ 2. 52+ 3.72+.... upto 20 terms is-

(A) 188090 (B) 180890
(C) 189820 (D) None of these
[A]
1.3°+25°+3.7%+....... upto 20 terms
20 20
= Zn(Zn +1)?% = Z(4n3 +4n%+n)
r=1 r=1

20 20 20
=4 Zn3+4 an + Zn
r=1 r=1 r=1
_ [20><21j2 _ (20><21><41j 20x21
=4 =4 +
6 2
= (420)? + 11480 + 210 = 188090

The sum to infinity of the series
1 1 1 1 .
—t+ —+ —+ — + ... is-
24 46 6.8 8.10
(A) 1/4 (B)1/8 (C)1/2 (D) 1/16
[A]
1 1 1 1
— + — + — + =
24 46 68 810
_ i 1
~2n(2n +2)
1 1 1 (1 1
T4 ;n(nﬂ) T4 rz_l:(ﬁnwtlj
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Geometric Progression

Q.13 A GP consists of an even number of terms. If
the sum of all the terms is 5 times the sum of
the terms occupying odd places, the common
ratio will be equal to-

(A) 2 B)3 © 4 (D) 5

Sol. [C]

Let G.P.isa,ar, ar’, ....... ar’™!
2n
Sum = al-rt) _ S,
1-r
terms occupying odd places is
aar’ art ...
2n
sum a(lfrz )=,
1-r
Given S; =5S,
a(l-r*") _ sa@-r’")
1-r 1-r?
=>1+r=5=r=4

Q.14  If in a geometric progression {a.},a;= 3, a,= 96
and S, = 189, then the value of n is-
(A)5 (B)6
(ON (D)8

17 n
Sol.  ay=3,arm =06 L) g9
1-r
_¢h
i =32and 1 =63
1-r
= &S =63=>r=2
1-r
0 2"=2°=n=6

Q.15 In any G.P. the first term is 2 and last term is
512 and common ratio is 2, then 5t term from
end is-

(A) 16 (B) 32
(C) 64 (D) None of these

Sol. [B]

a=2,a"'=512,r=2
5" term fromend is = - = 5—142 =25=32
r 2

Q.16

Sol.

Q.17

Sol.

Q.18

If the sum of an infinite G.P. be 3 and the sum
of the squares of its term is also 3, then its first
term and common ratio are-

(A) 3/2,1/2 (B) 1/2, 3/2
(©)1,1/2 (D) None of these
[A]
G.P.isa,ar,ar’ ..............
S, = 2 =3given (1)
1-r
Sum of square at its term is
3.2
= > =3 given ...(2)
1-r

From (1) and (2)
9(1-rn?=3(@1-r)

:>3(l—r):(1+r):>4r:2:>r:%
@a:3(1—r):3(1_3j:§
2 2
3 1
= =
2 2
Sum£+l+i+i+....t0w:
7 52 7?2
(A)5/12 (B)3/4 (C)7/12 (D) 3/49
[A]
1 1 1 1
4+ D+ =+ =+ o
5 7 52 72
1 1 1 1
= —+—+. QR+ | =F+—=+.. 00
(5 52 j [7 72 ]

1| 1 1] 1
sl 1|71
1-=| T2
5 7
1 1_5
= — 4+ — = —
4 6 12

The sum of infinite number of terms of a
decreasing G.P. is 4 and the sum of the squares

of its terms to infinity is % , then the G.P is—
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Sol.

Q.19

Sol.

(A)2, 1,172, 1/4,....
(€)2,4,8, ...

[A]

Let G.P. is a, ar, ar’

(B)1/2, 1/4,1/8,......
(D) None of these

Sum of its term = 1i = (D)
—-r

sum of square of its term
2
a 16

= = — .2

773 @
from (1) and (2)
16(1-r)* _ 16

1-r? 3

:>3(1—r):1+r:>r:%

From(1)a=4 (1%] =2
GP.is21, rLro
24
The sum of 10 terms of the series

T+ 77+ 777 + ...is-

(A) ; (89+%) (B )—(89 OlloJ

7 1
C) — |89+ — D) None of these
© 81[ 109j ©)

[B]
7 77 777
=t — 10 terms
10 100 1000
79 99 999
= —t—+—+.......
110 100 1000 }

9
Z 1 ! 1—i+1——+ .........
9 10 100 1000

Q.20

Sol.

Q.21

Sol.

If0<x,Yy,a, b<1,then the sum of the infinite

terms of the series X (Va++vx) +
IX (Vab +4/xy ) + VX (bva + yJx )+ is-

A) Jax | x ®) Vx o Wx
1o 1+Jy  1+4b 144y
Ix . Jx Jax | x

(C)l J_ 1-Jy ® )1 Jooo1-y

[D]
We can break in to two series of given series as
follows

(Jax + Jaxb +b Yax +
+(X+X\/§+xy+ ....... 0)

=Jax @+ b +b+ .o 00)+X(l+\/§+

Jax X
1-Jb 11—y
The sum to n terms of the series
2 8 26 80
—+—+—+—+...isequal to-
3 9 27 81

(A) 1 (1/3)" (B)2 - % (/3)"

(C) n—n(1/3)" (D) None of these

[D]
2 8 26 80
—+—+—+—+ ... Up to terms
3 9 27 81
= 1—i + 1—l + 1—i + 1—i
3 9 27 81
Fo n terms
= (l+1+1+..nterms)— ( +—+i
27
+on n terms)

Geometric Mean
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Q.22

Sol.

Q.23

Sol.

Q.24

Sol.

The product of three geometric means between
4 and 1/4 will be -

(A) 4 (B)2
©€)-1 (D) 1
[D]

Three G.M. be inserted between 2 and 32
1

Sor= (%j“ =@)“=2
2
Third geometric mean = ar® =22%=16

If the A.M. is twice the G.M. of the numbers a
and b, then a : b will be-

\/§+2 2+\/§
(A) ——— (B)
J3-2 2-3
(C) 32 (D) None of these
\/§+2
[B]
Given that
#:2\/% —a?+b2+2ab=164ab
—a?+b?=14ab= % LY
a

Let 2 t=f_14t+1=0

+.4/ _
(= AENI6-4 o 3

2
33: 2+\/§
b 2-43

If one AM. A and two G.M.’s p and q be
inserted between two given numbers, then
L

q bp
(A)A
[B]

Let numbers are a and b

(B)2A  (C)A2 (D) A?

then A= aLb
2

b3 b
:>p=ar=a(—j andq=a[—j
a a

2 2 2.2 2.4
then 2+ 4 =27 8T
p ar? ar
=a+ar
=a+bh
b
@rS:_
a
=2A

Supposition of terms in G.P.

Q.25

Sol.

Q.26

Sol.

If the product of three numbers in GP is 3375
and their sum is 65, then the smallest of these
numbers is-
(A)3

[B]

a
Let numbers are —, a, ar
r

B)5 (©)4 (D)6

then & . a. ar = 3375 = a® = 3375
r

—=a=15
a

and — +a+ar=65
r

= 15r% + 15r — 65r + 15 =0
= 15r2-50r+15=0

:>3r2—10r+3:0:>r:3,%

Numbers are 5, 15, 45
Smallest number is 5

Three numbers whose sum is 15 are in A.P. If
1,4,19 be added to them respectively the
resulting numbers are in G.P. Then the numbers
are-

(A)2,5,8 (B) 26,5, — 16
(C) 36,5,-16 (D) None of these
[A.B]

Let three numbers are
a-daa+td=>a-d+ata+td=15=a=5
Numbersare5-d,5,5+d

from question

=6-d,9,24+dareinGP. =81=(6-d) (24 +d)
—=d*+18d-63=0=d=-21,d=3
Numbers are 2, 5, 8 or 26, 5, — 16




Q.27

Sol.

Question
based on

Q.28

Sol.

Q.29

Sol.

Four numbers are such that the first three are in
A.P. while the last three are in G.P. If the first
number is 6 and common ratio of G.P. is 1/2,
then the numbers are -

(A)6,8,4,2 (B) 6, 10, 14,7
(C)6,9,12,6 (D)6,4,2,1
[D]
a, b, c, d are four numbers
a, b, c,are in A.P. =2b=a+c
b, ¢, d, are in G.P. =c’=hd
c d
:) —_ = == =
b c
1
2
®a=6andr=1/2 =hb=2c
4c-c=a
3c=a
C:E :9 =2
3 3
~b=4 d:—:gzl
2

~a=6,b=4c=2,d=1
6,4,2,1Ans.

Properties of G.P.

If X, y, z are in G.P. then x2 + y2, xy + yz,

y2 + z2 are in-

(A) AP. (B) G.P.

(C)H.P. (D) None of these
[B]

Let x? + y?, xy + yz, y* + z° are in G.P.

Then (xy +yz)* = (x* +y?) (y* + 2°)

= X2y2 + yZZZ + 2Xy22 b X2y2 + yZZZ + y4 + XZZZ
= v +y2? - 2xy*z2=0

= y’=xz =X, y, zare in G.P. given

Ifa,b,c,dareinG.P.thena+b,b+c,c+darein-

(A) AP. (B) G.P.
(C)H.P. (D) None of these
[B]

®a, b, c dareinG.P.

= ad = bc and b? = ac and ¢ = bd

= b®+c’=ac + bd

= (b +c)®>=ac + bd + 2bc

= (b+c)’=ac+hd+bc+ad [0 ad = bc]

Q.30

Sol.

Q.31

Sol.

= (b+c)’=(a+b)(c+d)

= (a+h),(b+c),(c+d)areinG.P.

The fractional value of 0.125 is-

(A) 125/999 (B) 23/990

(C) 61/550 (D) None of these
[A]

Fractional value of 0.125 is

_ 15
999

If a, b, c are in G.P. then-
1 1 1

(A) a?b’c? (a—3+b—3+c—3j =ad+bd+c3

(B) (a2~ b?) (b2 + ¢2) = (b2 - c2) (a2+b?)

1 1 1

— VN :a3+b3+c3
a® bl j

(C) a2b?c? (
(D) (@ +b?) (b2 + &) = (b2 + ) (a2+1?)
[A.B]

0 a‘b’c (a—3+F+—3]

c

_ b’ +a%) . b*
b? b

Again (a2 — b?) (b*+¢?)

= a%? + a’c? — b* — b%c?

= a%? + b* — a%c® — b%c? [0 b? = ac]

= b2 (az + bz) _? (az + bz)

— (bz _ CZ) (az + bz)

= option A, B are correct.

[Ob*=ac] =a’+b*+c?

Arithmetico Geometric Progression

Q.32

Sol.

Sum to infinite of the series

142+ 244, s

5 52 5°
(A) 5/4 (B) 6/5
(C) 25/16 (D) 16/9
[C]
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Q.33

Sol.

2 3 4
1+ =4+ =+ —+ ..
5 52 53
Sw:i+ dr
-1 (1-1)?
1 1
1 5 _ 5. 5 25
= + =Y + - ===
4 16 16

The sum of the infinite series
13 35 57 79 N

+—+—+ © is-

2 22 2 2

(A) 23 (B) 32

(C) 36 (D) None of these
13 35 57 79

S= —+—2+—3+—4 .. 00
2 2¢ 2 2

S_ 13,35

5 Sz T3 T

S 13 34 54

—= —t— T ...

2 2 22 2°

S=13+4 £§+%+l+ ..... ooj

Sl=g+52+ ...... 0
S, 3, e
2 22
S, 3. 2 2 \ 11 J
—_— =t — 4 — = =+ =+—"+..... 00
2 2 92 93 2 (2 22
S _3 L21_§+1_§
2 2 1 2
2
81:5

S=1x3+4x5=23

Harmonic Progression

Q.34

Sol.

If fourth term of an HP is 3/5 and its 8t term is
1/3, then its first term is-

(A) 2/3 (B) 3/2
(C) 1/4 (D) None of these
[B]
From A.P.
a+3d= >
3

Q.35

Sol.

Q.36

Sol.

anda+7d=3

Solvingwe getd= =, a= %

W[+

Then first term of H.P. =

N w

If first and second terms of a HP are a and b,
then its nth term will be-

(A) _ab (B) @b
b+(n-1)ab b+(n-1)(a+b)
(C) b (D) None of these

b+(n-1) (a—b)
[C]

Ist term of A.P. =

[

2nd term of A.P. = %

Tnzl +(n_]_) (ﬂ]
a ab

_b+(n-D(@-b)
- ab
nth term of H.P. = L
b+(n-1)@—h)
Ifa,b,cbein AP.and b, c, dbe in H.P., then
(A) ad =bc (B)a+d =b+c
(C)ac=hd (D) None of these
[A]
a, b, carein A.P.
=2b=a+c ..(D)
b, ¢, dare in H.P.
2bd
c= bad ...(2)
from (1) and (2) we have
_ (a+c)d
~ b+d

=bc+cd=ad+cd =bc=ad

Q.37

Sol.

If 2 (y —a) is the H.M. betweeny —x and y — z
thenx —a,y-a,z—aarein-

(A) AP. (B) G.P.
(C)H.P (D) None of these
[B]

_2Ay-x)(y-2)
2(y-a)= Y Xty z

Solving we get
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2
y°—2ay =Xz —ax—az i .
Ly m e az s Sl Relation between A.M., G.M., H.M.

=x(z-a)—-a(z-a)
= (y-a)°=(x—2)(z—2)
= (Xx-a), (y—a), (z—a)arein G.P.

Q.40 Leta, = product of the first n natural numbers.
Then foralln e N -

My e (A)n">a, (B) (”—”j >t
Q.38 If ———— is H.M. between a and b, then 2
valueaof;t;s- C)yn">a,, (D) None of these
A1 B) 1 Sol.  [AB]
Sol Eg]) 2 (D) -2 Q.41 Ifa, b, c, d are four positive numbers then-
ol.

a b c d a
A |—+—| | —+—| 4. |-
HM= 2ab = 2 ( )[b cj (d eJ \/;

a+b atl+p?

Clearlyn=-1. (B) (3+£] [E+gj 24,\/5
b d/{c e e

a b c
Q.39 Ifa, b, care in geometric series, then © b e d e a =
log,10, log,10, log. 10 are in- b ¢c d e a 1
D) —+—+—+—+—2=2=
(A) AP, (B) G.P. a bcde 5
(C)H.P. (D) None of these a b 3
sol.  [C] Sol[BC] T+-22/° [AM > GM]
a, b, c,arein G.P. £+922 [ [AM = GM]
= logioa, logioh, logec are in A.P. d e e

: a b)fc d a ¢ a
L 1 ! are in H.P. multiply [E+Ej (E+Ej >4 EXE =4\/;

= , ,
logjpa " logyo b~ log,oc

= log,10, logy10, log.10, log.10 are in H.P.
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EXERCISE # 2

Only _smgle correct answer type
questions

Q.1

Sol.

Q.2

Sol.

Q3

If 9 AM.’s and H.M.’s are inserted between
the 2 and 3 and if the harmonic mean H is
corresponding to arithmetic mean A, then

A+ A equal to-
H

(A1 B)3 (€5 (D)6
[C]

A:ﬁ:é
2 2
H:_ZZB:E
2+3 5
= A+ E: §+§ =5
H 2 2

The sum of n terms of an A.P. is an (n — 1).
The sum of the squares of these terms is-
(A) a2 n? (n—1)2

(B) %n(n—l) (2n-1)

© % nn-1)(@2n-1)

(D) %n (n+1)(2n+1)

[C]

Ss=an(h-1) .. T,=S,-S,_1

>Ty=ain-1){h-n+2} ~T,=2a(h-1)

(T’ = [2a (n— 1)]> = 4a’ (n - 1)?

(T.)? = 4a® n? — 8a’ n + 4a’

L ET2 =430’ - 8a°n+4a°% 1

b £ n(n+1)2n+1) by...c n(n+1)
6 2

4a° n(%—(n +1)+1j

2a’n

+43’n

2a’n

(2n’-3n+1)= (n—-1) (2n-1)
In the following two A.P.'s how many terms
are identical? 2, 5, 8, 11.... to 60 terms; 3, 5,
7, ..50 terms

(A) 15 (B) 16

(C)17  (D)18

Sol.

Q.4

Sol.

Q5

Sol.

[C]

2,5,8,11,...to 60 terms = 2, 5, 8, 11, .... 179.
3,5,7,....to 50 terms = 3, 5,7, ... 101.

Since the L.C.M. of the common differences of
two Ap's is 6 therefore, we get a common term
on adding 6 to the previous common term. Here
5 is the first common term which is followed by
11, 17, 23, 29, 35, 41, 47, 53, 59, 65, 71, 77, 83,
89, 95, 101.

Hence total Identical terms = 17 Ans.

If pth, gth and rth terms of an A.P. are in G.P.,
then the common ratio of G.P. is-

(A 3* (B) —

pP-q pP-q
_r —_

© =L (o) =P
qg-p q-r

[A]

T, Tg, Trare in G.P.
T

o= g (common ratio)
L T

y a+(g-1d _ a+(r-1)d R

a+(p-10d  a+(g-2d
- dlg-1-r+1) R

d(p-1-q+1)
= ﬂ =R
p-q
. q-r
.. Common ratio = —— Ans.
pP—-q

If the roots of cubic equation ax3 + bx2 + cx + d =
Oare in G.P., then-

(A) cda=h3d (B) cad = bd3
(C)a3h=cdd (D) ab3 = cd?
[A]

Let roots are a, B, y which are in G.P.
=P =ay

-b
:>a+[3+y:?

—d
afy=—
a

B3:i

a
B is roots of ax® + bx? + cx +d =0
= aB’+bp’+cf+d=0
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Q.6

Sol.

Q.7

Sol.

Let a and b be roots of x2 —3x + p =0 and let
¢ and d be roots of x2 — 12 x + ¢ = 0 where a,
b, ¢, d form an increasing G.P. then the ratio
of

g+p:gq-p is equal to -

(A)8:7 (B)11:10
(C)17:15 (D) None of these
[C]

a,barerootsof X*—3x+p=0
—a+bh=3,ab=p

c,dareroots of x?—12x + q =0
=>c+d=12andcd =q

Now, a, b, ¢, d are in G.P.

N b _d N a+b _c+d

If S denotes the sum of infinity and S, the

sum of n terms of the series

1+£+1+1+...such that S — S, <i,
2 4 8 1000

then the least value of n is-

(A) 11 B)9 (©) 10 (D) 8

[A]

Q.8

Sol.

OS-5< —
1000

L 2-2+2'""<10®
=2'""<10°
(1-n)log2<-3log 10
(n—1)log 2>3log 10
3log10
log 2

3

0.3010
n-1>9
n>10
~n=11

(n-1)>

n-1>

.. least value of n is equal to 11

The least value of 'a' for which 51*x + 51X
al2, 25¢ + 25 are three consecutive terms of an
AP is

(A1 (B)5

(C) 12 (D) None of these

[C]

5L*X 4 Blx % 25X +25% are in A.P.

= 2(a/2) = (5" ¥+ 5" %) + (25* + 257)
= a=(55"+55%) + (5% +5%)

=a=5 [5X+5ixj + [52x+5%j

We know that the sum of a positive real number
and its reciprocal is always greater than or equal
to 2.

5"+5iX 22and52"+iX > 2 for all x
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Q9

Sol.

Q.10

Sol.

:>5(5" +—j + [52)‘ +5%J >5x%x2+2forall x

If a, b, ¢ are in G.P. then the equations
ax?2 + 2bx + ¢ = 0 and dx2 + 2ex + f = 0 have

. de f .
a common root if —,=,— arein -

abec
(A) A.P. (B) G.P.
(C)H.P (D) None of these
[A]

ab,carein G.P. > b’=ac=b = ac

—Sax’+2bx+c=0
— ax’+2Jacx+c=0
= (JEX+JE)2 =0

—+e
=>X= —

Ja

Putting x = i indx® +2e x + f= 0, we get

Ja
Jo

A8 2 X% 45=0

a a

(® Yac =b)

A certain number is inserted between the
number 3 and the unknown number so that
the three numbers form an A.P. If the middle
term is diminished by 6 then the number are
in G.P. The unknown number can be -

(A)3 (B)15 (C)18 (D) 25

[A]

Q.11

Sol.

3, P, K are in AP.
) T
(Inserted} (Unknown]
number number
—=2P=3+K (D
= K=2P-3
and 3, P -6, Kare in G.P.
= (P-6)?=3K (2
from (1) & (2), we get
(P-6)=3(2P-3)
=P°-18P+45=0
=P=3,15
.. Unknown number K = 2P —3 when P = 3
K =2x3-3
K=6-3
K =3 Ans.
When P =15
K =2x15-3
=27
.. 3,3,3AP. 3, 15, 27
A.P.
3,-3,3G.P. 3,9, 27G.P.
K =3and 27 Ans.
2
If1i2+2i2+3—2+ ......... uptOw:%
then, iz + 3% + 5% +...0=—
TCZ TE2 TE2
(A) 3 (B) 3 ©) e (D) n?
[B]
1,11, .7
1222 32 7 6
1

1 1 1 1 1
= 1—2+3—2+5—2+...OO + 2—2+4—2+6—2+...00
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Q.12

Sol.

1 1 1 An? —n®  3n?
= | s+—5+—+.2 = —
12 32 g2 24 24
1 1 _n?
1—2+3—2 52 +..00 = — AnS.

Let the numbers a,, a,, a; ..... a, constitute a
geometric progression. If S = a; + a, + .....

1 1 1
+a, T=—+—+...+ —andP=a a,a,
a, a an

..... a, then P2 is equal to -
S n T n
@[3 @[3
23" 21"
©(%) o3

[A]

ay, ay, as, ... a, are in G.P.

S=zata+taz+....+a,
1 1 1

T= ="+ —+ —+ .
a, a, a a,

P=aaa;...a,

Leta,=a a,=ar,az=ar’, ....a, = ar

 S=za+ar+art+ ... +ar

n
polfr-1)
alr-1 )t
E:a " -1 a(r—l) ho1
T r-1 r" -1
:>§=a2rn—l
T

Q.13

Sol.

Q.14

Sol.

If a, b, c are in H.P. then

11111

~ + —+ —+ are in-

a b+c'b a+c'c a+b
(A) AP. (B) G.P.
(C)H.P. (D) None of these
[C]
We have to prove that
a+b+c a+b+c a+b+c .
) , are in H.P.
alb+c) ' b(c+a)’ cla+b)

Taking reciprocal and cancelled (a + b +c), we
geta(b +c), b(c + a), c(a + b) are in A.P.

or (ab + bc + ca) — bc, Xab —ca, Xab —ab are in H.P.
or -bc, —ca, —abare in A.P.

or l,l,l are in A.P. [divide by — abc]
abec

ora, b, careinH.P.

1 .
The value of is-
z T Va+rx +Ja+ (r-1)x
n ®) Vat+nx —+a
\/5+,/a+nx X

n(~va+nx —a)
X

(A)

©)

[A]

(D) None of these

Z:\/a+rx +\/a+(r -1x

1

Since
Va+rx+,Ja+(r-1)x

_ \/a+rx—\/a+(r—1)x
~ a+rx—a—(r—1)x

= %[«/a+rx—\/a+(r—1)x]

Sttty +t, is given by

%[{\/mfﬁ}+{\/a+2x 7«/5}
Foent {\/a+nx f\/a+(nfl)x}]

:% [a+nx—Jg]= a+nx-—a

x(v/a+nx + \/5)
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Q.15

Sol.

One or more than one correct
Part-B )
answer type questions

Q.16

Sol.

="
- \/g+\/a+nx

If 2.7P,, "P, , "P,, are three consecutive terms
of an A.P. then they are-

17
(A)inG.P. (B) in H.P. Q
(C) equal (D) All of these
[D]
® 2."P,,"P,, "Psare in A.P.
= 2:"P,=2.7P, + P,
n! n! n!

2. =2. +

R (P TR O TR T Sol.

or2n(n-1)=2n+n(n-1)(n-2)
or2(n-1)=2+(-1)(n-2)
orn=2,3

clearlyn=2,son=3

. The numbers are 2.°P,, °P,, °P;
=23,32,321

=6,6,6

S, denotes the sum of the first r terms of an
AP.Then Sy, : (S,,-S,) Is -

(A)n (B) 3n

(©)3 (D) independent of n
[C, D]

S, = % [2a + (r — 1)d] where a is first term and
d is common difference.

oo Sgn = 37n [2a + (3n-1)d] .3

and S,, — S,

Z?n [2a + (2n—1)d] - g [2a + (n—1)d]

% [2a+@n-1)d]  ...(i)

Divide (i) by (ii), we get

3—”[2a+(3n ~1)d]
=2 =3 Ans.

i g[2a+(3n—1)d]

SSn
S2n _Sn

n k
If Z[ mzj = an + bn3 + cn2 + dn +e
1

k=1\ m=!

then -

-1 -G
(Wa= - (B)b=
(C)d:% (D)e=0
[A, C, D]

(& k(K +1)2k +1)
m? | = —_
SEr)- g
:lzn:(zk3+3k2+k)
6 k=1

_1 {n(n+1)}2 , 1 n(n+1)2n+1)
3 2 2 6
, 1 n(n+1)
6 2
a = coefficient of n* = l.l -1
34 12

b = coefficient of n® = l.l-i-l = l+1=l
32 6 6 6 3

Again, % {M}z

2

+
N| -

_1 {nz(n2+2n+1)
L E—

+ in(2n2+n+2n+1)
4 12

n(n +1)
12

+

1 4 3 2 1 3 2
= —{n"+2n°+n}+ —{2n° + 3n° +n
12{ } 12{ }
+

1 2
— (n+n
12( )
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Q.18

Sol.

1 1.1 n? 3n% n?
= —n*+2n +|—+t—+—
12 12 12 12 12 12

Q.19

If X =bY =c?and x, y, z are in GP then log b
is equal to-
(A) log,a

(C) zly
[A. C]

a*=hY=c? =k (let) Sol.

(B) log,b
(D) None of these

0 XYy, zareinG.P.
=y’ =xz (1)
®a‘=k

.. Xloga=logk

SoX =M = log,k

loga
Similarly
= logyk , z = logck

Put values of x, y, zineq" (1)

= (Iogb k)Z =

(log k)?
(log b)?

= (log b)* = loga logc

log, k. log k

_ (logk)?
logalogc

Q.20

logh _
logc

loga
log b

= log.b = log,a Ans.

_ log k

z _ logk "
y log, k

logc

logbh _
log k

log b
log c Sol.

and

= log.b

z
. log,a & = are correct answers.
y

Let f(x) = L

g=1-2+2 _ 4apntt
X

. Then
X2

the constant term in f'(x) x g(x) is equal to-

A) ( -1)

when n is even

n(n +l) when n is odd

B) ——
© —% (n + 1) when n is even

n(n D) when n is odd

(D) -
[B, C]

1_Xn+l

1-x
=1+ x+X2+ ... +x"

SF (0000 = 1+ 2x+ 33+ .
(1_3+_ s 1)nn+lj
X X

. required constantterm=1—2°+ 3% ...+ (—1)" *n?
R S -n
S(1+2)(1-2)+(B+4) (B—4)+...
= (14+2+43+4+5+ ...

f(x) =

+nx" Y.

n terms)

= % [n+ 1] when nis even.

when n is odd,
n(n+1)

sum =

Ifa, b & c are distinct positive real which are

in H.P., then the quadratic equation ax? + 2bx + ¢

=0 has-

(A) two non-real roots such that their sum is
real

(B) two purely imaginary roots

(C) two non-real roots such that their product is
real

(D) None of these

[A, C]

ax’+2bx+c=0
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Q.21

Sol.

Q.22

Sol

D=4 (b’ ac)
a, b, carein H.P.
2.2
b= 2ac & 4a 02
a+c (a+c)
_ab+bc
2
_4a’c? —ac(a2 +c? +2ac)
(a+c)
= —LZ (a—c)’=—ve
(a+c)
= —2b++4b? —4ac
2a
(= b Vb2 —ac
a a
X = _—b +iK
a

If AM of the number 51 and 5% is 13 then

the set of possible real values of x is -
1
(A) {5, g} B) {1 -1}
(C) {x|x>-1=0, x € R}(D) None of these
[B. C]
51+X +51—X

2
=55+55%=26

=13

:>5[5X+5ixj =26

Let5 =t
—5t2-26t+5=0
= (t-5)(5t—1)=0

—t=5t= <
5
:>5X=50r5X=%= N

=>x=1lorx=-1
Hence x = {-1, 1}
{x|x2-1=0,xeR} Ans.

If a, b, c are in H.P. then L +L =
b-a b-c
2 2
(A)E B) —
a+c
1 1
C) —+= (D) None of these
a ¢

A C]
a, b, c,arein H.P.

a+c
1 1
_+_
b-a b-c
_ 1 1
2ac 3 2ac e
a+c a+c

a+c a+cC
+

2ac—a’—ac 2ac—ac-c?

atc . a+c
a(c—-a) c(a—c)

—(a+c) ;_#
a(c-a) cfc-a)
_a+c F_E}_ a+c c-a _ a+c¢
c-a|a c] c-a ac ac
:£+£Ans.
c a

. a+c . 2
Since —— isequal to — also
ac

2ac a+c
Ob= — = =
a+c ac

True or false type questions |

Q.23 Equal numbers are always in A.P., G.P. and H.P.

Sol. No ['O',‘O',‘O', ....... are not in G.P. or H.P.J

(zeros)

a+hbey _b+ce¥ _c+de?

Q24 If = then a, b, ¢, d
a—-bheY Db-ce¥ c-de
are in H.P.
Sol a+beY _ b+ce¥
' a—be¥ b-ce¥
2a__ 2b =b?=ac
2be¥Y  2ceY

y y
d b+ce - c+de

an
b—ce¥ c—deY
2b = i = CZ =hd
2ce¥  2deY

=a, b, c,dareinG.P.

Q.25 There does not exist a H.P. all of whose terms

are irrational.
Sol. (False)

There does not exist a H.P. all of whose terms
are irrational. This statement is false.
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Fill in the blanks type questions | (C) If Statement (1) is true but the Statement (2) is
false.
Q.26 If t, denotes the n™ term of the series (D) If Statement (1) is false but Statement (2) is
2+3+6+ 11 + 18 + ...... then tgg IS true
"""""" 29 Statement(1):1,2,4,8, .......isaG.P., 4,8
Sol. S=2+3+6+11+18+............. +T Q . > >0
° S= 24+34+6+11+ .o, +%(;0 16,32isaGP.and1+4,2+8,4+16,8 +
S Teo=2+(1+3+5+ ... Ta) 32,.....is also a G.P.
Teo = (2 + 49 Statement (2) : Let general term of a G.P.
with common ratio r be Ty.; and general term
Q27 IfS,=n% +% (n 1) d is the sum of first n of another G.P. with common ratio r be Ty,;,
terms of A.P., then common difference th?n the serlesl Yvhose general term
ISe i, Tk+l = Tk+l + Tk+l is also a G. P. with
Sol. S;=a+0=a common ratio r.

Sol.[A] Clearly T"¢+1 = Txs1+ Thet
= option A is correct.

Q.30 Statement (1) : 3, 6, 12 are in G.P., then 9,
12, 18 are in H.P.
Statement (2) : If middle term is added in 3
consecutive terms of a G.P., resultant will be

Q.28 If x> 0 then the expression in H.P.
100 Sol.[A] True

X .
is always less than

82:4—a+1 d
2
1
lea,T2252—51:3a+5 d

:>D:T2—T1:23+%d

T+ X+ X2+ X3 4.4 x20 Q.31 Statement (1): There exists an A.P. whose

orequalto .................... three terms are \/E , \/§ , \/E
Sol. E = x'% Statement (2): There exists distinct real
L x+ X2 4 X2 numbers p, q, r satisfying J2=A+ (p—1)d,
1
= w1 V3=A+(@g-1d, J5=A+ (-1
-100 100 -99 99 -1 !
e Sol.[B] If we could show that reason R is false then
AM = GM assertion A will also be false. Indeed if R is true
U s i 2 then
T 2 KeaTE V2 -3 =(p-q),
So, x 1 + x> 2 etc J3 -5 =(@g-nd,
1 1 _ _
Hence E < =— on dividing ‘/E ‘/§ -P=q
2+2+.....42)+1 201 J3-+45 q-r

(100 terms) . . .
= rational = irrational

= Both A and R are false.

Assertion-Reason type questions | Q.32 Statement (1) : If three positive numbers in
G.P. represent sides of a triangle then the
common ratio of G.P. must lie between

The following questions 29 to 32 consists of two
statements each, printed as Statement (1) and

Statement (2). While answering these questions you V5-1 and V5+1 _
are to choose any one of the following four 2 2
responses. Statement (2) : Three positive real numbers
(A) I both Statement (1) and Statement (2) are can form a triangle if sum of any two sides is

true and the Statement (2) is correct greater than the third.

explanation of the Statement (1). Sol.[A] The assertion A can be :

. proved by taking the

(B) If both Statement (1) and Sta_tement (2) are intersection of the inequalities.

true but Statement (2) is not correct a>0,ar>0 ar’>0

explanation of the Statement (1). atar>ar’ ar+ar’>a ar’+a>ar

The inequalities follow from reason.
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Column Matching type questions |

Q.33
(A)

(B)

(©)

(D)

Sol.

Match the column

Column-1 Column-11
If logs2, logs(2* -5) and (P)6
logs(2* —7/2) are in A.P.,

then value of 2x is equal to

Let S, denote sum of first Q9
nterms of an A.P. If S,, =3S,,

then >3 s
Sn
Sum of infinite series (R)3
8 12 16 .
4+ —+—+ — .. 18
3 3¢ 3
The length, breadth, height (5)1

of a rectangular box are in G.P. ,
The volume is 27, the total

surface area is 78. Then the

length is
A->P,B->P,C>QD->QR,S

(msz?—mﬂw¢+mk@&%j

= (2-5)2=22"-7
Let2*=t
—=t-12t+32=0

= (t—4) (t-8)=0
=1t=4,8
=2=22,2=x=2,3
But x = 2 impossible
Sox=3=2x=6

(B)© 2—2“ [2a+(2n-1)d] = 3?” [2a+(n—1)d]
—2a@m+1)d (D)

3n
—[2a+(3n-1)d
Sy, 2[ +( )d]

Sy %[2a+(n _1)d]

=

from (1) we get
San _

Q.34

(A)

(B)

(©)
(D)

Sol.
(A)

(B)

(©)

(D)

(D) Let a , &, ar be the sides of rectangular box
r
then

i.a.ar:273a:3
r

a2
and2 | = +a’r+a’| =78
r

=3r’-10r+3=0
=@Br-1)(r-3)=0

:>r:3,1
3

Sidesare 1,3,90r9,3,1
Lengthis 1 or 3 or 9.

Match the following

Column-I Column-I1

2F 1
Suppose that F(n + 1) = 2F(n)+1 (P) 42
forn=1,2,3,...and F(1) = 2.
Then F(101) equals
If a3, @y, az,.....ap; are in A.P.and (Q)1620
a3t as+ap ta;ztagg =10 then
21
the value of > a; is
i=1

10" term of the sequence (R) 52
S=1+5+13+29+.....,1s
The sum of all two digit numbers  (S) 2045

which are not divisible by 2 or 3 is
A->R,B->P,C>SD->Q

FR)= 2 FO)= 2. (4=

N~

we get F(101) = % =52
©az +ag=as +a;y = 28y
:>5a11=10:>a11=2
21
Zai =10 (al + a21) +a; = 21a11 =42
i=1

S=1+5+13+29+........ Tio
S= 1+5+13+......... + Ty

Subtracting we get
Tp=1+4+8+16+........... Ty
=1+4(1+2+4+...... 9 term)

9
=1+ M=2o45

2-1

Sum of all two digit number = 4905
sum of all two digit number which is divisible
by 2 or 3 is = 2430 + 1665 — 810 = 3285
sum of all two digit number which is not
divisible by 2 or 3 is = 4905 — 3285 = 1620

17
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EXERCISE # 3

Subjective Type Questions |

Q.1

Sol.

Q.2

Sol.

1 1+2

Lets,= —+ +...+ ;
"o 18428 B2+ +n?
n=123,.... Then s, is not greater than.
s = 1. 1+2 1+2+......: +n
T3 3428 T 134234 and]
n=123,...
we have t. = 1+2+3+...+n
" B+2243 4408
n(n+1) n(n+1)
_zn _ 2 _ 2
=n® n(n+1))  n’(n+1)
2 4
- _ 2 11
n(n+1) n n+l

L= oot )y 2
n+1 n+1 n+1

:sn=2—iz>sn=2—i<2
+1 n+1

whenn — o, s,=2

.. Sy is not greater than 2 Ans.

If there be m AP's beginning with unity whose

common difference are 1, 2, 3,..m

respectively . Show that the sum of their nth

terms is (m/2) [mn —m + n +1]

Sum of n" term is given by

={1+(-1)1}+{1+(n-1)2}
+{1+(n-13}+...+{l+(m-1)m}

=(1+1+1+...mtimes)+ (n—1)

[1+2+3+...+m]
=m+(n-1) %[l+m]

_ 2m+(n-1)(m+m?)
2

Q.3

Sol.

Q.4

Sol.

%[z+(n71)(1+m>]

% [2+n+mn—-1-m]

:% [mMn—m+n+1] Ans.

All terms of the arithmetic progression are
natural numbers. The sum of its nine consecutive
terms. beginning with the first, is larger than
200 and smaller than 220. Find the progression
if its second term is equal to 12.
a,a+da+2d..

Sq = % [2a + 8d]

200 < 59 < 220

200 < % [2a + 8d] < 220

200 220

— <a+4d < — ...(1
9 9 (1)
Also given that
a+d=12 ..(2)
from (1) and (2) we get
200 <12+3d < 220
9 9
200-108 220-108
<d<
9.3 9.3
92 112
— <d< =
27 27
340<d<4.14
=d=4
a=12-4=8

.. series is 8,12, 16, ... Ans.

Show that if (b —€)?, (c — a)?, (a — b)? are in AP.
then 1/(b —), 1/(c-a), 1/(a—Db) are also in A.P.
(b—c)2, (c—a)? (a—b)2arein AP.

= (c-a)’—(b—c)*=(a-b)*—(c—a)*

= (c-a+b-c)(c-a-b+c)=
(a-b+c-a)(a-b-c+a)

= (b-a)(2c-a-b)=(c-b)(2a-b-c)

= ((b-c)(b+tc-2a)=(a-h)(@a+b-2c)...(1)
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Q5

Sol.

Q.6

Sol.

1 1 1 1

Now N = -
c-a b-c a-b c-a

a+b-2c c+b-2a
= =

b-c a-b
=@-b)(a+b-2c)=(b-c)(b+c-2a)...Q2)

from (1) & (2), it is true. (Hence proved.)

Show that the sum of the term in the nth bracket
(1) (3,5) (7,9,11) .cocvevrene is ns.

The successive group contains number of terms 1,
2,3, ...

Therefore nth group contains n terms which are in
A.P. and whose common difference is 2. Now we
have to find first term. Successive group contains
first term 1, 3, 7, 13, ... whose successive
difference are 2, 4, 6, ... which are in A.P.
s=1+3+7+13+ ...+ T, (D

s= 1+3+7+ ... +Th_1+T, ...(2)

on subtracting (1) and (2).
0=1+Q2+4+6+...(n-1)terms) - T,

S Ta=1+[(n-1)/2][2.2+ (n-2).2]
To=1+(-n=n*-n+1

The terms of nth group form an A.P. for which
a=n*-n+1,d=2,n=n

8= g 2 —n+1)+(n—1).2]

=n[n’-n+1+n-1]
=n.n

=n? (Hence proved)

The sum of the series

1ofi ) §+[1+§+@2J@2+...t0

infinite terms is -
Let

L= (1) +(vd) @Z... e

on subtracting eq" (1) and (2).

)0 et

w
I
H
[ =

I
i

gl ug|lo

Find the nth term and the sum to n terms of the

sequence-

(A) 1+5+13+29+61+.......

(B) 6+13+22+33+.......

(C) The sum of infinite terms of the
progression 1+ 3x + 5x2 + 7x3 + ......(x<1)
is-

(D) Sum the series to n terms and to oo.

4 7 10
I4—t+ 5+ +
5 5 5
(A)S=1+5+13+29..... Ty
S= 1+5+13+........ ToatTh
On Subtracting
0=1+4+8+16+......... Th—Toa—Thx
To=1+(@4+8+16+........ To—Th1)
n-1
n-1_
To=1+ X270 gy yomt_gy=om_g
2-1
209N
s=yxomi_g= 2@ D g oy g
2-1
(B) S=6+13+22+33+...T,
S= 6+13+22+ ... T 1+ T,

Ta=6+(7+9+11+ . (To—Toy)
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n-1
T, =6+ ”7_1(14+(n72)2)
=6+(n-1)(n+5)

=n’+4n+1
S =3In*+45n+31
_ n(n+1)(2n+1) N an(n+1) in
6 2
(C) S=1+3x+5x+ 7+ ., B
SX=X+3°+5x3+ ....... e

SA-x)=1+2X(L+X+X*+ ... )

Sl-x) =1+ 22X =X
1-x  1-Xx
_1+x
1-x)?

4 7
D)S=1+— 4+ — + ... )
©) 5 52

S 1 4
— = T+ = +... 0
5 5 52
§:1+§1+£+ ..... 00
5 5 5
=1+ 3
5(1_1j
5
=1+§:Z
4 4
S:§
16

Q.8 Find the sum of the series upto n terms
1.35+357+579+ ..
Sol. The '™ term of the series is given by

=(2r-1)2r+1) (2r+3)
L =8rP+12rP —2r-3

. S,=8 Zn:r3 +12 Zn:rz -2 Zn:rfsn

r=1 r=1 r=1
2
8[” iy n(n +1)(2n +1)

-3n

=2n? (n+l) +2n(n+1)(2n+1)-n(n+1)-3n
=n@2n*+4n*+2n+4n°+6n+2-n—1-3)
=n(2n® + 8n?+ 7n—2) Ans.

Q.9

Sol.

Q.10

Sol.

Q.11

Sol.

A square is drawn by joining the
mid- points of the sides of a given square. A
third square is drawn inside the second square
in the same way and this process continuous
indefiniting. If a side of the first square is 4 cm
determine the sum of the area of all the squares.

If a side of any square is x cm, then the side of the
square obtained by joining its mid-points is given
by

Q

0] - -

and such its area is

2 2

(LJ _ X

J2 2
Now the area of the first square is 4> = 16 sq cm. the
area of the second square is 859. cm, the area of
the third square is 4 square cm and so on. Hence
the sum of the areas is given by
16 +8 +4 +2+ ... upto infinite

16
T 1-(1/2)
16

1/2
=16x2
=32 cm? Ans.

The value of xyz is 15/2 or 18/5 according as
the series a, X, Yy, z, bisan A.P. or H.P. Find the
values of a and b assuming them to be positive
integer.

a=1,b=3o0orb=12a=3

If three positive numbers a, b, ¢ are in HP, then

a+b c+b
2a—b  2c-b
0 a, b, c, are positive numbers are in H.P.

(D)

+

prove that

+

TN
[
O |
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Q.12

Sol.

1 1 1 1
b a.b c
LHS—E_1+g 1
b a b ¢
11 1 1
= b1a+b B_C from (1)
c a
Cc C a a_a+c a ¢
S ——t—+— = ——+—F—
b a b ¢ b c a
Now, A.M. > G.M.
a ¢ Q.13
= L a5 /E.E
2 ca
or—+£>2
c a
A>H
a+c 2 =b using (1)
2 a+c
a+c 59 Sol.
b
LHS—H+(3+EJ
b c a
=>2+>2
=>(2+2)
=>4

The value of x +y + z is 15, if a, X, y, z, b are
in AP while the value of : (1/x) + (1ly) + (1/2)
is5/3yifa,x,y,z bareinHP. Find aand b.

We know that the sum of n arithmetic means
between two numbers is equal to n times of A.M.
of these two numbers. There are three A.M.'s X, Y,
z between a and b.

X+y+z=3 [%) =15

ora+b=10 .. (D)

a, XY,z bareinH.P.

b
_ 3(a+b]
2a
or 5.3 10 from (1)
3 2ab

sab=9
from (1) & (2), we get

o)

a+— =10

N o | ©

=a"-10a+9=0
a“-9% -a+9=0
:>a—9,1

Similarly, b>—10b +9=0
=b=1,9

l\)

a=1,b=9&a=9,b=1Ans

Sum the following series to n terms and to

infinity-

L1 1 1

Q) + + +
135 357 5.7.9

n

(ii) zn;r(r+ 1) (r+2) (r+3) (i) Y. —
= o 4r

-1
(i)

1 1 1
I + +

135 357 579
T, = !

"~ (2n-1)2n+1)2n+3)
put 2n =1, -1, -3 and divide in partial fractions.

1 B 2 + 1

8(2n-1) 8(2n+1) 8(2n+3)

_1 1 B 1 B 1 B 1
8/\2n-1 2n+1 2n+1 2n+3

Now putn=1, 2, 3, ... nand on adding, we get
S, = 1 1— 1 ) (1__1
8 2n+1 3 2n+3

_ l 2n 3 2n
8/ 2n+1 3(2n+3)
_n 4n +8
4|3(2n+1)2n +3)
n(n+2)
3(2n+1)2n +3)
Now, we have to find sum of infinite terms

n2[1+2j (1+2j
S 1 ; 3) 1 ; 3
34021+ = |1+ 2| 1201+ |1+ >
2n 2n 2n 2n

whenn — «©

T, =

=1

Ans.
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11_1
712’1 12
n
) 1
) Y
o 4rc -1

1

1, 1111 111 1
=S = |l = St

2l 33557729 2n+1
:>Sn: 1- !

2n+1

112n+1-1
=5,= =

2| 2n+1
=S, = n Ans,

2n+1

whenn— o, S, =

Q.14  Find the sum of n terms of the sequence
1 2 3
2 4 + 2 4
1+1°+1% 1+2°+2
Sol. Let T, be the n" term of the series
1 2 3

+ + +
1+1%2 +1% 1+2%2+2% 1+32+3*

n u n
(1+n?)%—n?

ST, =
1+n%+n?

n
(n?+n+1)(n®>-n+1)

_T_1[ 11 }
T 2 n%-n+1 n?+n+1

n
11 1
Now, T ==|--
z ' 2[1 1+1.2}

” < 1
Z 2r—1)(2r+1 - ;E[Zr—l_2r+l

}

+ +
1+3%+3%

|

Q.15

Sol.

Q.16

REL ! 1
2 |1+1.2 1+23 2 1+23 1+34

YR
2 [1+23 1+34]
1 1

2/1+(n-1)n l+n( +1)

S P S

~ 2|7 1+n(n+1)

_n0+1)

C2n2+n+) '

Obtain the sum of

1 2 4 2"
+ + SO +
x+1 x?2+1 x*+1 x2 41
1 2 4 2"

+ h Frovernnns S
x+1 x?+1 x*+1 x2 11

1 1 1 2 4
- + + +
x-1 x-1 x+1 x%2+1 x*+1
2n
....... +
x? +1
1 (1 1), 2
x-1 x-=1 x+1 x2 +1
4 o
...... S
x*+1 x% +1

1 2 2 4 2"
= = s
x-1 x“-1 x“+1) x"+1 x% 11

1 2I"I+l

- n+l
1 2

AnNs.

Find the sum of the n terms of the sequence,
whose general term is given by

P +6rt 118+ 6r° + 4r+6
r* +6r° +11r + 6r

r°+6rt +11r +6r2 +4r+ 6
r* +6r° +11r + 6r
4r 6
+ +
r(r+21)(r+2)(r +3) r(r+21)(r+2)(r+3)
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_ 4( 1 1 J
a=r+ — -
2L(r+D(r+2) (r+2)(r+3)

. g 1 B 1
3Lr(r+D)(r+2) (r+D(r+2)(r+3)

S= nn+1) +

[ﬁ 234 234 345 “n(n+d(n+2) (n+Dn+2)n+3)

St 1 ! 1 j+

1 1 1 1 1 J

5= N+D) | 2{1_ 1 j
2 6 (n+2)(n+3)

L L
6 (n+DH(n+2)(n+3)
Simplify Yourself

Passage based objective questions |
Passage-1 (Q. 17 to Q.19)

Sol.

The arithmetic mean of two positive numbers p
and q exceeds their geometric mean by 1/2 and
their G.M. exceeds their H.M. by 1/4, the
minimum value of the quadratic expression of
the form x* + ox + B whose zeros are p and g is 'm’.
Also if (1 — b) (1 + 2a + 4a% + 8a° + 163" + 32a°)
=1-b® (b =1) and b/a = n, then answer the
following questions:

Given that

Pra 1. /g

2 2
= [(p + ) - 1" = 4pq
()

2pq 1
and — + ==
e ot 3 Jra

=>[8pa+(P+a=16(+a)’pq ...Q2)
Solving (1) and (2) we get

p+q=2andpq=%

0 zeroes of X* + ax + B is p and g
=a=-(p+0a),p=pq

R
1
I
g
=
1
NG

Expression is x> — 2x + %
andb=2a=n=2

Q.17  The quadratic equation whose roots are p, q is
(A)4x*8x+1=0 (B)4x*+8x-1=0

(C)2x*—8x+1=0 (D)2x*+8x—1=0
Sol.[A] Equation whose roots are p and q is

x2—2x+% =0=4x>-8x+1=0

Q.18 The value of 'm'is

3 3 1 1

A) 2 B)- > (C) = D)- =

( )4 (B) q ( )4 (D) 2

Sol. [B] Minimum value of x*— 2x + % is— A1 - %
Q.19 Value of 'n"in terms of 'm' is

8m 8 8m -8

A @ - o2

(A) 3 ( )Sm © 3 ( )3m

Sol.[C] n=2=n=2 (_Ej_ [_ij
4) 13

8m 3
=n=- — Oofr— —
3 2m

Passage-2 (Q. 20 to Q.22)
In a sequence of (4n + 1) terms the first (2n +1)
terms are in A.P. whose common difference is
2, and the last (2n +1) terms are in G.P. whose
common ratio 0.5. If the middle terms of the
AP and GP are equal, then

Sol. AP.isa,a+2,a+4,..... (a+4n)
& GP. is (a+4n), 24N ,[“4“) (‘”4“)
2 22 2%
middle term of A.P. = middle term of G.P.
n
=at+2n= a+4n a= 4n-2n2_ ...(1)
2" -1
Q.20  Middle term of the sequence is
n.2"* n.2"**
A B) ———
()2”_1 ()22n_1
(C)yn.2" (D) None of these

Sol. [A] Middle term of sequence is
Toa=a+4n from (1) we get

n.2n+l
2" -1
Q.21  First term of the sequence is

Toneg =
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n n _
A) 4n+2n.2 ®) 4n-2n.2 Sum of AM's = [ 2+1027j n
2" -1 2" -1 2
n n
() 2n=n2_ (D) 20+N2 1025 x 171 = 292 (1)
2" -1 2" -1 2
Sol. [B] Firsttermis a Product of G.M's = (+/1x1024 )"
4n-2n.2" 10n
From (1)a= ——— B _ 92 —obn
@ ) 2%=22 =2 .2
: : Q.23 Thevalue of n, mis
Q.22 Middle Eerm of the GP is ) (A) 7, 340 (B) 9,342
(A) 2 B) 2 (C) 11, 344 (D) None of these
2" -1 2" -1 Sol. [B] Value of n, mis
© n D) 2n From (1) and (2) m=342,n=9
2" -1 2" -1 Q.24 Thevalueof G;+G,+ Gz +...... + Gy is
. a+4n (A) 1022 (B) 2044
Sol. [D] Middle term of G.P. = (C) 512 (D) None of these
From (L) we get Sol.[A] ®r=2,a=1 . .
2n G1+G2+........+G9:2+2 +2°+..... +2
Trmiddle = 9 _
T - 227D 5511 =102
2-1
Passage-3 (Q 23to Q25) . . Q25 The numbers 2A171, G25+l, 2A172 are in
Let Ay, Ay As,....... , A be arithmetic means (A) AP. (B) G.P.
between —2 and 1027 and G;, G,, Gs,...... , Gn (C) H.P. (D) A.G.P.
be geometric means between 1 and 1024. Sol. [A]2A =2 (-2 +171 x 3) =2 (511) = 1022
Product of geometric means is 2* and sum of 0d=3
arithmetic means is 1025 x 171. Gs2+1=(2%%+ 1=1025
Sol. O A, A e An, be arithmetic means 2A17,=2 (-2 +172 x 3) = 1028
between — 2 and 1027
1029 Clearly w = 1025 are in A.P.
- 2
=>d="—
m+1
and G; G, .... G, be the geometric means between
1 and 1024

1
= r= (1024)n+
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EXERCISE # 4

Old IIT-JEE Questions |

Q.1

Q.2

Sol.

Q.3

Sol.

Q4

Let o, B be the roots of X2 —x +p=0andy, s
be the roots of X2 —4x +q=0. If o, B, y, dare
in G.P., then the integral values of p and g

respectively, are- [IIT Sc. 2001]
(A)—2,-32 B)-2,3
(C)-6,3 (D)-6,-32

Let the positive numbers a, b, ¢, d be in A.P.
Then abc, abd, acd, bed are - [1IT Sc.-2001]
(A) Notin A.P./G.P./H.P.
(B) in A.P.
(C)in G.P.
(D) in H.P.
[D]
a,b,c,darein AP.
a b c d

= ) , , are in A.P.
abcd abcd abcd abcd

= iiii are in A.P.
bcd acd abd abc
1t 11 iareinA.P.

= ) 1T, 1T
abc abd acd bcd
=> abc, abd, acd, bcd are in H.P. Ans.
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-

[1T Sc. 2001]
(A)10 (B)12 (C)11 (D)13
[C]
2,5,8,...  57,59,6l, ...

2?“ [4+(2n-1)3] = g [114+(n-1)2]

8+12n-6=114+2n-2
10n=110
n=11 Ans.

Let a;, a, ..be positive real numbers in

geometric progression for each n, let A, G, H,

be respectively, the arithmetic mean, geometric
mean and harmonic mean of aj, a,, ......, @, .

Find an expression for the geometric mean of

Sol.

G, Gy .. G, interms of A, A,, ..... A, Hy,
Hy, ..., H, [11T-2001]
Let a be the first term and r be the common ratio
of the G.P., a;, a,, a3 ... then
ac=ar* tfork=1,2,3, ...

It is given that a;, a,, as;, .. are positive real
numbers, thereforea>0and r >0

Now two cases are :

Case-l : Whenr=1

Inthis case, we havea; =a,=...=a,=a
1

LA = (agtat...ta)=a
n

Gn = (213083 ... an) "= a

Also A H, = a*= G2

Now, let G be the geometric mean of G, G,, ... G,
then

G =(Gy, Gy, ... G)*"

/
= (\/A1H1\/A2H2 JAH; A H, )1 n
= (A1A; A ... An. HiHoH; ... H)Y
Case — Il Whenr =1

We have,

A= l(al+a2+...+an): l(aJra_l‘Jr,,,Jral‘r171)
n n

el

Gn = (alag. .. an)llz

=(a. ar. ...ar" H"

n(n-1)
- {an r 2 }1/2

n-1
=ar 2
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Q5

Sol.

1 1(1 1 1]
and, — = — | —+—+...—
H n

|
S|
H
=
|
VR
il
>

1
S|
=
| -
- =}
~_—

|
[s})
=

S|
iR

n n-1
Thus, A, Hy = arftl_—rr))' n(ll—_r);r

— 2 n-1_ ~2
=a’r =G,

Let G be the geometric mean of
Gy, Gy, Gs, ... Gy then,
G=(G;G,G;... Gy)*"

/n
= (\/AlHl\/AzHg JAH; . JAH, )‘
= (Al A, As.. A, . HiHoH;. .. Hn)l/2n
= (A1H1A2H2A3H3..,)1/2n Ans.

If a, , a,, ..., &, are positive real numbers

whose product is a fixed number c , then the

minimum value of a;+a,+.....+a, , + 2a,is —
[I1T Sc.2002]

(B) (n+1)cvn

(D) (n+1) (2c)*"

(A)n (2c)vn

(C) 2ncl/n

[A]

Using A.M. > G.M.
= M > (al a ... zan)lln
Sa+tapt..+2a,>n(2aa...a)"
>n(2 c)*" Ans.

Sol.

Q7

Suppose a, b & c are in A.P. and a2, b2, c2 are

in GP. Ifaxb<canda+ b+c:g, then the

value of 'a’ is - [IIT Sc.2002]
1 1

A) — B) —

(A) e (B) A5
1 1 1 1

C) ——— D) --—

© 2 7 (D) 2 5

[D]

We have b = a—erC ... (D)

and b* = a’c? .. (2)

(1):>2b:g—b

(®a+b+c:%)

=tac=>ac==

1

=...(3

2 3)
3 3

atb+c=— =a+ - +c=—- =a+tc=1...49)
2 2 2

a+tc=landac= % Implies that

1
a, ¢ are roots of X2 — x + " =0

This is impossible because a<b <c.

Also,a+c=1andac=- % implies that a, ¢ are

rootsofxz—x—% =0

_1+42

’ 2
1-2 1442

a= ,C= becausea<b<c
2 2
1-42 1 V2 101

a= —— = =——— = ——— Ans
2 2 2 J2

Let a, b be positive real numbers. If a, Aj, A, b
are in arithmetic progression, a, G;, G, b are in
geometric progression and a, Hy, Hy, b are in
harmonic progression,
GG, A/+A, _(2a+b)(a+2b)
HH, Hy+H, 9ab

[T -2002]

show that
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QS8

Sol.

Q.9

Sol.

Q.10

If a, b, care in A.P. & a2, b2, c2 are in H.P. then

prove thata=b=cora, b,—c/2 are in G.P.
[1T -2003]

It is given that a, b, c are in A.P. and a?, b? c? are

in H.P.

L 2b=a+c ...(1)
2.2
and b? = 22a C2 ...(ii)
a+c
2.2
Now, 2b =a +c and b® = 22a 02
a%+c
_ (atc 2 2a%c?
2 a%+c?

= (a+c)? (a® + ¢?) = 8a’c?

= (a® + ¢ + 2ac) (a® + ¢?) = 8ac?

= (a® + ¢?)? + 2ac (a° + ¢?) = 8a’c?

= (a® + ¢?)? + 2ac (a° + ¢?) + a’c® = 9a’c?
= (a® + c® + ac)? = 9a’c?
—a’+c’+ac=+3ac
—=a’+c’=—4dac

= a’ +c? + 2ac = —2ac

= (a+c)’°=-2ac

= 4b* = —2ac from (i)

=X

=a, b,—c/2 arein G.P.
and, a® + ¢? = 2ac

= (@-c)?=0

—a=c

= a=b=c (Proved)

An infinite G.P., with first term x and sum of
the series is 5 then - [T Scr.2004]

(A)x>10 (B)0<x<10
(C)x<-10 (D)-10<x<0
[B]

First term of infinite G.P. is x, and sum =5
Let common ratio of infinite G.P. isr.

o Sum = al =Lwhere|r|<1
1-r 1-r

O sum =5 given

X

Cl-r

:>r:1—5
5

Olr|<l=-1<r<1

:>—1<1—§<1:—2< f§<0
5 5

=-10<-x<0= 0<x<10Ans

If a, b, c are positive real numbers, then prove
that (1+ a)” (1+ b)” (1+c)" > 77a*b*c*
[IIT - 2004]

Sol.

Q.11

Sol.

Q.12

Sol.

Given that a, b, c are positive real numbers

We have to prove that (1 + a)’ (1 + b)’ (1 + c)’
> 7"a’b%c*

Consider L.H.S. = (1+a)’ (1 +b)" (1 +c)’
=[(1+a) (L+b) (L +0)]
[L+a+b+c+ab+bc+ca+abc]’ >
[a+b+c+ab+hbc+ca+abc] ... (1)

Now, we know that AM > GM using if for
positive numbers a, b, ¢, ab, bc, ca and abc, we get
a+b+c+ab '7f' bc+ca+abc > (@i

= (a+b+c+ab+bc+ca+abc)’ > 7 (a*b’c?
from (1) & (2), we get

[(1+a) (1+b) (@ +c)]" =7 (a’b*c*) (Proved)

In the quadratic equation ax2 + bx + ¢ = 0,
A=b%—-4acand (o + B); a2 + B2, o3 + B3 are in
G.P. where a, B are the root of ax2 + bx + ¢ = 0,
then- [1IT Scr-2005]
(A)A=0 (B)b.A=0(C)c.A=0(D)A=0
[C]

a, B are roots of ax’ + bx + ¢ =0

o+ p=-bla,ap =cla

a+p, a’+p% o’ +piarein G.P.

= (@ + B’ = (0. + B) (o + B°)

= [(o+ B’ — 20T = (o + B) [(ce+ B)° 30 (o + P)]
02 2¢]° _ —b [-b® _ch

=S| =-=| == | /4322
a2 a a ad aa

= (b®— 2ac)* = b* — 3ab’c

= ac(b®—4ac) =0
=>cA=0 (@a=0)

2 3 n
=2 (3 (2] o 3]
4 4 4 4

and b, = 1-a, then find the natural number n,
such that b, >a,, n>ny, is.......... [11T-2006]

2 3 n
w2 () )
4 4 4 4

an =
1+—
=1-a,>a,
=2a,<1
n
E 1- —E <1
7 4
3) 1
=>|——=| >—=
4 6

= for n = 3 & 5, inequality fails and for n = 6 the

inequality holds.
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Passage -1

Q.13

Sol.

Q.14

Sol

Hence minimum ng =5 Ans

(Q. 13 to 15) [11T-2007]

Let V, denote the sum of the first r terms of an
arithmetic progression (A.P.) whose first term
is r and the common difference is (2r — 1). Let
T =Vi+1—Vi2and Q, =T, —T,forr=1,

ThesumV, +V,+ ... +V is-

A) % n(n+1) (B —n+1)
®B) % n(n+1) (3 +n+2)
©) % n(2n?—n+1)

(D) % (2n° - 2n + 3)

[B]

V= % [2.1+ (4 1).1]

V, = % [2.2+(2-1).3]
M M M

V, = % [2.r + (r—1).2r - 1]

V1+V2+V3+ +Vn

n’(n+1  n(n+1)f2n +1)+ n(n+1)
4 12 4

% (3n® + n + 2) Ans.

T, is always -

(A) an odd number  (B) in even number

(C) a prime number (D) a composite number
[D]

Viza +a+...+a

:% [2r+(r—1) (2r— 1]
=%[2r2—r+1]

2

r

:rS__+
2

N | =

Tr:\/r+1_vr_2

Q=TT

Vi+Vo+ Vet 4V,

n 2

- '

r=1 2 2

_[n(n+1)] 1 n(h+1)2n+1)
2 2 6

Q.15

Sol.

Passage- 2

Q.16

Sol.

Q.17

N

+(ne2)

_ n(n+1) n(n+1) - (@n+1) | 1

4 3
_n(n+1) |3n°+n+2

4 3
T =Vi1—-V, -2

2 2
=(r+1)3>- _(r+1) + _(r+1) - [r3—r—+£J -2
2 2 2

=3r+2r-1

=@r=1)(r+1)
.. T, is a composite number.

Which one of the following is a correct statement ?

(A) Q,Q,Q, ...... are in A.P.
with common difference 5

(B)Q,Q, Q. ...... are in A.P.
with common difference 6

©)Q,Q,Q, ...... are in A.P.
with common difference 11

(D) ,=Q,=Q,=.......

[B]

Q=TT
Q=3(r+1)°+2(r+1)-1-3r*-2r+1
=3P +2r+1)+2r+2-3r°—2r
=6r+2+2
=6r+5

5 Q1 Qz Qs ...

difference = 6

are in A.P. with common

(Q. 16 to 18) [11T-200]
Let A;, G4, H; denote the arithmetic, geometric

and harmonic means, respectively, of two
distinct positive numbers. Forn > 2, let A, ;

and H,,_; have arithmetic, geometric and
harmonic means as A, G, H,, respectively.

Which one of the following statement is
correct

(A)G1>G,>G3>... (B)G<G,<G3<...
(C)G1:62:G3:...

(D) Gy <G3<G5<... &Gy, >G,>Gg> ...

[C]
Since A.M., G.M., and H.M. of two positive
numbers are in G.P.

=Gn= JAaH1 =Gns
This impliesthat G; =G, =Gz = ...

Which one of the following statements is correct?

A)VA>A>A;> L.
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Sol.

Q.18

Sol.

Q.19

Sol.

Q.20

B)A <A <A< ...
C)AI>A>A> L&A <A <A< ...
(D) A <A<A;< ... &A,>A>A> .
[A]

A, = A, +H

=L Since A.M. > H.M.

n-1 SAn,l

= A= —A”‘lJZFH

:>A1>A2>A3>...

Which one of the following statement is
correct?

(A)H;>H,>H;> ...

(B)H{<H,<H3<...
(C)H;>H3>Hz>...andH, <H, <Hg<...
(D)H; <Hg<Hg<...andH,>H,>Hg> ...
[B]

2 1 1 1 1
- = + >
Hn anl An—l anl An—l
1 1 2
<
Hoa o Ang Hog
= =N < ! = H,_1<H,

Hn anl
:}H1<H2<H3<...

Suppose for distinct positive numbers a,, a,, a,,

a,are in G.P. Letb,=a,b,=b, +a,b,=b, +

a,and b, = b, +a,.

STATEMENT -1

The number b,, b,, b, b, are neither in A.P. nor

in G.P.

STATEMENT- 2

The numbers b,, b, b,, b, are in H.P. [I1'T 2008]

(A) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1.

(B) Statement-1 is True, Statement-2 is True;
Statement-2 is NOT a correct explanation
for Statement-1

(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

[C]

Given that, b;=a;

bz =a; t+a

b3 =a+tatas
b4=al+az+a3+a4
= by, by, by and b, are neither in A.P., G.P. nor in
H.P.

If the sum of first n terms of an A.P. is cn?, then
the sum of squares of these n terms, is :

Sol.[C]

Q.21

Sol. [0]

Q.22

[11T-2009]
n(4n? —1)c? n(4n? +1)c?
(A) % (B) %
n(4n? —1)c? n(4n? +1)c?
(C) % (D) %
Tn=S1—Sm1
=cn®-c(n-1)°
=cn’—cn’+2cn—c
=2ch—c¢

T.2=c?(2n-1)* = c® (4n® — 4n +1)
DY Ti=c*[4) n°~4 > n+n]

_ [4n(n +1)(2n+1) 4n(n+1) M}
6 2

nc?
s [8n?+ 12 n+4 —12n 12 + 6]

2
nc?
— [8n° -2
5 [ ]
_ nc(4n®-1)
3

Let a;, a as, ........ , a1 be real numbers
satisfying a; = 15, 27 —2a, > 0 and ayx =2a,_; —

afork=3,4,....,11. If

2 2 2
8 4 Il.....+a11 = 90, then the value of
L8+ F 8 joequalto  [IIT-2010]

11
Oa = A
2
a?+as+...+al _ 90
11

= 3@+ (r-1)d)?=11x 90

= (% + 2ad (r—1) + (r—1)%d% = 11 x 90

10x11 + 10x11x21
6

11a+ 2ad d>=11x90

so on solving d = -3

11 1
=—=. —.(2xa+(11-1) (-3

5 11( 1+ (11-1) (-3))
- Lo-30)=0

2
LetS, k=1,2,...... , 100, denote the sum of

the infinite geometric series whose first term is




Sol.[4]

Q.23

Sol.[9]

Q.24

Sol. [8]

Q.25

k% and the common ratio is % Then the

1002 100

value of —— + Z‘ (k? =3k +1)S, | is -
1000 &

[1IT - 2010]

SK:L

K
100
DK -3k +1)3y
K=1

W (k% -3k +1)

k-1
k-1 k

:1+1+Z
(k=2 [kt

K=3
=2+ Z
100

=2+2- =4

| 99

Let ay, ay, as,..., a100 be an arithmetic progression

p

with a; = 3and S, = "a;, 1 < p < 100. For any
i=1

integer n with 1 < n < 20, let m = 5n. If

2—”‘ does not depend on n, then a; is.

n

[T - 2011]
=3
O 194, + (5n—1)d]
S_m: SSn - 2 !
S, Sy

%[2&1l +(n-1)d]

_ 5[(6-d)+5nd]
(6-d)+nd

0 Ssn is independent of nso d = 6

n
Soa,=a;+d=3+6=9

The minimum value of the sum of real numbers
a® a* 3a3 1 a%anda®witha>0is.

[T - 2011]
AM.>G.M.
a’+at+a’+ad+a’+1+a%+ak

8

atatatatlala
at+a‘+a+a+ad+1+a%+al%>8
so minimum value is 8

> (@°.

10)1/8

Letay, ay, az ....... be in harmonic progression
with a; = 5 and ayo = 25. The least positive
integer n for which a, <0 is [HT -2012]

(A) 22 (B) 23
(C) 24 (D) 25
Sol. [D] a;=5 ay =25
1 1
T,= = To= —
1 5 20 25

20
© 5(25)(19)
1 (n-1)(20)
"T 5 (125)19)
_ (25)19)-(n-1(20) _
(125)(19)
(25) (19) < (n — 1) (20)
_ (25)19)
(20)
509

n-1

n

n>— +1

n>2375+1
n> 24.75
n=25

Edubull
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EXERCISE # 5

Q.1

Q.2

Sol.

Q3

Sol.
Q4

Sol.

The sum of three distinct numbers in G.P. is aS
and the sum of their squares is S2, show that

o2 e]%, 1[U]L.3[ [1IT 1986]

If the first and the (2n —1)" terms of an AP., a
G.P.and a H.P. are equal an their nth terms are
a, b and c respectively then find relation
between a, b and c. [11T-1988]

Consider the A.P. since a is equidistant from the

first term o and last term 3 of the A.P.
= a,a parein AP.

= aisthe A.M. of aand

o+p

a= —>—

2
Similary b and c are the G.M. and H.M. of o and
B, respectively then
b= \/oc_ﬁ andc = ochHi
- (G.M.)? = (AM.) (H.M.)
s bP=ac
and AM. >G.M. > H.M.

s.a=b>cAns.

If logs2, logs(2* -5), and logs (2* —9 are in

arithmetic progression, determine the value of x.
[HT 1990]
xX=3

Let p be the first of the n arithmetic means
between two numbers and q the first of n
harmonic means between the same numbers.
Show that g does not lie between p and

)
n-1 P-

Let two numbers be aand b and A;, A,, ... A, be
n arithmetic means between a and b. Then a, A;,
A, ........, A, bis A.P. with common difference

[T 1991]

o

fs3]

d=

[EEN

n+

Q5

b-a = ma+b )
n+1 n+1

Let Hy, H, .... H, be n harmonic means between a
and b

11 1

L p=~Aj=a+d=a+

is an A.P. with

(a-b)
(n+Dab

common difference D =

nb+a
(n+1)ab

1 1 (a-b)
= —=—= =

g a (n+Dab

_ (n+b)ab

" nb+a
From (1), we get
b =(n+ 1) p—naputting in (2), we get
g[n(n+1)p-na+a]l=(n+1)a[(n+1)p—na
=nnh+1)a—{(n+1)?p+(n°-1)q}a

1
= — =
q

Q)

+ n
(n+1)pg=0
=na’—{(n+1)p+(n-1)gta+npg=0

Since 'a' is real, therefore
{(n+1)p+(n-1)q}°-4n’pg>0

= (n+1)*p® + (n— 1)’ ¢* + 2 (n*~ 1) pg — 4n’ pq
>0

= Mn+1)°p’+(-1)2¢*+2(n’+ 1) pg=>0

,  2(n?+1) (n+1j2 )
- + >0
-1’ pa+ | — | P

n+1 2 n+1 2
:qz—{1+(—j }pq+[—] p’>0
n-1 n-1
2
n+1
=@-p) {q—(—j p} >0
n-1
(n+1j2
=q<porg>|——1| P
n-1
2
®{(n+1j p>p}
n-1

2
. n+1
Hence, q cannot lie between p and (;1] p

If S;, S, Ss,......, S, are the sums of infinite
geometric series whose first terms are 1, 2,




Edubull

Sol.

Q.6

Sol.

3, ... , h and whose common ratios are
l, l, 1, ...... L, respectively, then find
2 3 4 n+1
the values of S?+ S5 + S5 + ...+ S5,
[T 1991]
Consider an infinite G.P. with firstterm 1, 2, 3 ..,
. 111 1
n and common ratiosas —,—,—, ... —
234 n+1
S, = L =2
1-1/2
_ 1
T 1-1/3
2n-1
S 1= —— =
21T 1 1/2n

Thus S? +S3+S3 +..... S%n 1

=22+ 32+ 4%+ . +(2n)

:%(Zn)(2n+1)(4n+1)—1

For any odd integern>1;

nd—(n-1)3 +....... (1)r118= .. [NT-1996]

Since nis odd integer, (-1)" *=1andn—-1,n—3,n

—5,... are even integers.

We have, n® — (n-1)*+ (n— 2~ (n—-3)*+ ... +

(D"

=+ (n-1P3+(n-2°%+...+
P-2[(n-1°%+(n-3)°+...+29

=+ (-1 +(n-20°+.. . +13-2x23

3 3
{(n_—lj +(n_—3j +...+13]
2 2
(®n-1,n-3, ... are even integers)
[n(n+l)T 1 H—lj(—llﬂ
2 A 2

(n-17(n+1y
16x4

n’(n+1)°-16

(n+1)*[n*~(n-1)]

N, DNEFEP NP

(n+1)*>(2n—1) Ans.

Q7

Sol.

Q38

Sol.

The three real numbers X;, X,, X5 satisfying the
equation x3 — x2 + x + y = 0 are in A.P. Find
the intervals in which g and y lie. [IIT -1996]

Since X, Xo, X3 are in A.P. therefore, let x; = a — d,

X, =aand X3 = a + d and Xy, X5, X3 are the roots of
X x2+Px+y=0

we have,

a=za-d+at+a+d=1..1)
Yofp=(@-dja+a@+d)+@-d@+d=p...2

ofy= (@a—d)a@+d)=—y ...(3
From (1), weget3a=1=a=1/3
From (2), we get 3a°—d* =

2
1 2

=3|=| —-d° =

(5 =0

1 2
==--p=d

3 B

1 2
:>§—[320 ®d >0

1 1
:>B£§ :>Be(—oo,§]

from (3),a (@2 —d%) =—vy

1(1 ., 101,
> |-—d |l=y=>—-=d=-
3(9 j =773 !

=7+ 11y
27 3

3'\/+i >0
27

ymo
=07

:}’\/E[—%,OO)

Hence B € (—x, %)and y € [-1/27, )

Let x be the arithmetic mean and y, z be the

two geometric means between any two positive

3 3
numbers. Then Y% = [11T-1997]
Xyz

2
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Q9

Q.10

Sol.

Q.11

Sol.

Let p and g are roots of the equation X2 —2x + A=0

andr,sarerootsof xX2— 18 x+B=0ifp<q<r<s

are in A.P. then find the value of A and B.
[11T-1997]

Leta,a, ....a,bein AP.andh,h, ... h,, be

inH.P. Ifa,=h =2anda,=h,=3, then find

the value of a h;. [1IT-1999]

[D]

Let d be the common difference of the A.P.

Sodpp=apt 9d
=3=2+9d
=d=1/9
Let d be the common difference of the Q.12
corresponding A.P. of the H.P.
)
th hl
jizl_gDﬁD:_i Sol.
3 2 54
Now a;=a; + 3d =2 + 3(1/9) = 7/3
and i:i + 6D = 1 +6(_ij = l
Sh 2 54) 18
J.ag h7 = ZX@ =6 Ans.
3 7
The sum of an infinite geometric series is 162
and the sum of its first n terms is 160. If the
inverse of its common ratio is an integer, find
all possible values of the common ratio, n and
the first term of the series. [REE-1999] Q.13
Sy = i =162
1-r
_.on Sol.
Sp = M =160
1-r
on dividing, we get
| ;o 160 _ 80
162 81
1- 80 _ r"
81
orr"= L
81

n
= [lj =81
r

1. . .
O = isan integer and n also an integer
r

[y

.. ==3,9,0r81forwhichn=4,20r1
r

coa=162 1—l or 162 1—l or
3 9
162 (1—iJ
81

= a =108 or 144 or 160. Ans.

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. [11T-2000]
Leta — 3d,a—-d, a+d, a+ 3d be any four
consecutive terms of an A.P. with common
difference 2d.
Hence P = (2d)* + (a — 3d)(a — d)(a + d)(a + 3d)
=16d* + (a°—9d% (@* - d?)

— (az _ 5d2)2
Now, a® — 5d° = a? — 9d? + 4d?
= (a—3d) (a + 3d) + (2d)?
=1 1+1P=2P
Where | is an integer
Thus, P = (1)* = Integer

0 2d is an integer

Find the sum of the integers from 1 to 100
which are not divisible by 3 or 5 is-
[IIT -2000]
1-100
100x101

Total sum : 1+2+...100 = = 5050

numbers divisible by 3

99=3+(n-1)3=>n=33
S; = 3—23(6+32(3)) = 1683

numbers divisible by 5




Q.14

Sol.

Q.15

ssz%(10+19x5):1050

numbers divisible by 15

Sis = g (105) = 315

Sum = 5050 — (1683 + 1050) + 315
= 2632

Find the sum to n terms of the series

4 7 10
l1-—+— —— +....
2 22 23
Szl—i + o1 +....nterms
2 22 2
Putr :—l
2
S=1+4r+7rP+10r + ... 3n—2)r"*
S=1+4r+7r°+....... (3n-5)r"?+ (3n-2)r"*
Sr=r+4rf+ 7%+ ... (3n=5)r"*+ (3n-2)r"

SA-r)=1+3r+3r+3r+....3r" - (3n-2)r"
SA-nN=1+3rA+r+r*....1"9
(n—1) terms

1_ rn—l

S(l—r):1+3r(1)( 1

J —@Bn-2)r"

. 3ra-r"h)  @n-2r"

S= i >
1-r (1-r) 1-r

Putr= —% and solve.

Letx=1+3a+6a2+10a3+ ............. la <1,
y=1+4b + 10b%2 + 20b3 + ............. Ib| < 1.
Then find S =1+ 3 (ab) + 5 (ab)2 + ......... in

terms of x and y.

Sol.

Edubull
[A]

x=1+3a+6a’+10a’+... (D)
s ax=a+3a’+6a’ (2

on subtracting (1) and (2).

x(l-a)=1+2a+3a’+4a’+ ...

The series is A.G.P.

AL R
“ 1-R (-RY
) = 1 a _ 1
s X(1-a) T a + (1—a)2 oy
Sy 1
O (-a)f

~(l-a’=xtora=1-x*

similarly,b=1 -y

1 2ab
LSz +
1-ab  (1-ab)?
s= 1+ab
(1-ab)?




ANSWER KEY
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EXERCISE # 1

Que| 1t | 2| 3] 4|56 7| 8|9 |w]1uw|w2|13]14]155]|16]17]18]f19]20
Ans, A AB| A|A|] C|B|[B|]A|A|[A]B]|D
Que.| 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
As| D[ D|B|B|B|A|D|[B|B|A|AB|]C|A|B|C|]A]|B|B]| C]|AB
Que. | 41
Ans. | BC
EXERCISE # 2
1. (C) 2.(C) 3.(C) 4. (A) 5. (A) 6. (C) 7. (A)
8. (C) 9. (A) 10. (A) 11. (B) 12. (A) 13. (C) 14. (A)
15. (D) 16. (C, D) 17. (A, C) 18.(A,C) 19.(B,C) 20.(A,C) 21. (B, C)
22. (A, C) 23. (False) 24, (False) 25. (False) 26. (49°+ 2) 27. (2a+%) 28. (%}
29. (A) 30. (A) 31. (B) 32. (A)
33.A—-P,B>P,C—>Q, DY) 34 (A—-R,B>P,C—>S D—>Q
EXERCISE # 3
1. 2 3. 8,12, 16, .... 6. 9/5
7. (A) (i) 2#1-3;2™2_-4-3n (B) n2+4n+1; n(n+1)(@2n+13)+n;
2
1+Xx 35 12n+7 35

C) |—1|; D) —- —

© [1—Xj () 16 16.5"" 16
8. n(2nd+8n2+7n-2) 9. 32 cm? 10. a=1,b=3o0rb=1,a=3
12 a=1,b=9orb=1,a=9
13. (i) s,=(1/12)—[1/{4@2n+1) (2n+3)}];s,=1/12

() @/5nmnm+1)(n+2)(n+3)(n+4) (iiyn/(2n+1)

1 2n+l
14, n(n+1)/2(M2+n+1) 15, —— ——
x-1 x*¥ 1
3 2
16, NG AISNT+25n+25) 4o a 18. (B) 19. () 20. (A)
6(n+1) (n+3)

21.  (B) 22. (D) 23. (B) 24. (A) 25. (A)
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EXERCISE # 4

1. (A) 2. (D) 3.(C) 4. (GyG, ... G)¥n = [AHy. AH, ... A H V2

5. (A) 6. (D) 9. (B) 11. (C) 12. 5 13. (B) 14. (D)
15. (B) 16. (C) 17. (A) 18. (B) 19. (C) 20. (C) 21.0
22. 4 23.9 24.8 25. (D)

EXERCISE # 5

n(2n+1)(4n+1)-3

2. ach’=0&a>b>c 3.x=3 5. 2

6. %(2n—1)(n+1)2 7.Be(-m1/3]&ye[-1/27, ) 8.2 10.6
_1 101 . n1

11. r= 5, 5, gI,n-4,2,1,a-108,144,160 13. 2632 14. n(-1/2)

1+ (l_x—l/3) (l_y—1/4)
- Yy Y




