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Progression

3.1 Introduction

(1) Sequence : A sequence is a function whose domain is the set of natural numbers, N.

If f: N— Cis asequence, we usually denote it by < f(n) >=< f(1), f(2), f(3),.... >

It is not necessary that the terms of a sequence always follow a certain pattern or they are described by some
explicit formula for the nth term. Terms of a sequence are connected by commas. Example : 1, 1, 2, 3, 5, 8,
............. is a sequence.

(2) Series : By adding or subtracting the terms of a sequence, we get a series.

Ift,,t,,t5,.0,,..... is a sequence, then the expression ¢, +1, +1; +..... +1,.... is aseries.

A series is finite or infinite as the number of terms in the corresponding sequence is finite or infinite.
1 1 1 1 . .

Example: 1+—+—+—+ —+.... isaseries.
2 3 4 5

(3) Progression : A progression is a sequence whose terms follow a certain pattern ie. the terms are

arranged under a definite rule.
Example : 1,3,5,7,9, ....... is a progression whose terms are obtained by the rule: 7, =2n -1, where T,

denotes the nth term of the progression.

Progression is mainly of three types : Arithmetic progression, Geometric progression and Harmonic
progression.

However, here we have classified the study of progression into five parts as :
e Arithmetic progression

e (Geometric progression

e Arithmetico-geometric progression

e Harmonic progression

e Miscellaneous progressions

Arithmetic progression(A.P)

3.2 Definition

A sequence of numbers < ¢, > is said to be in arithmetic progression (A.P.) when the difference 7, —¢,_, is a
constant for all n € N. This constant is called the common difference of the A.P., and is usually denoted by the letter d.

If ‘@ is the first term and ‘d the common difference, then an A.P. can be represented as
a,a+d,a+2d,a+3d,........

Example:2,7,12,17, 22, ...... is an A.P. whose first term is 2 and common difference 5.

Algorithm to determine whether a sequence is an A.P. or not.

Step I: Obtain a, (the nth term of the sequence).

Step II: Replacenbyn-1in g, toget a,_, .

Step III: Calculate a, —a,,_, .




If a, —a,_, is independent of n, the given sequence is an A.P. otherwise it is not an A.P. An arithmetic

progression is a linear function with domain as the set of natural numbers N.
. t, = An + B represents the nt» term of an A.P. with common difference A.
3.3 General Term of an A.P.
(1) Let ‘a’ be the first term and ‘d’ be the common difference of an A.P. Then its nth term is a+(n —1)d .

T, =a+(@n-1)d|

(2) pt" term of an A.P. from the end : Let ‘a’ be the first term and ‘d’ be the common difference of an A.P.

having n terms. Then pt term from the end is (n — p +1)" term from the beginning.

p" term from the end = T, py =a+@0—p)d

Important Tips

& General term (T») is also denoted by I (last term).
@ Common difference can be zero, +ve or —ve.
& n (number of terms) always belongs to set of natural numbers.

k
n—k p—k

. P . T, -T, Tp - Tk
& If Tk and Tp of any A.P. are given, then formula for obtaining Tn is =
@ IfpTp=qTqofan A.P., then Tp+q=0.

< |f pth term of an A.P. is q and the g term is p, then To+q=0and T.=p +q—n.

= [f the p™ term of an A.P. is 1 and the g term is L , then its pqth term is 1.
q p

@ If To =pn + q, then it will form an A.P. of common difference p and first term p + q.

Example: 1 Let 7, be rth term of an A.P. whose first term is a and common difference is d. If for some positive integers m, n, m # n,
1 1
T, =— and T, = —,then a - dequals [AIEEE 2004]
n m
1 1 1
(@ —+— (b) 1 (0 — (d 0
m n mn
. 1 1 .
Solution: (d) I,=—=a+m-1)d=— (i)
n n
1 1 "
and 7, =— = a+(mn-1)d =— (i)
m m
. . 1 1 (m—n) 1
Subtract (ii) from (i), weget m —n)d=——— => m-nd=—= =>d=—,asm-n#=0
nom mn mn
1 1 -1 1
a=——(m-1)d=—-""==_—_—4d Thereforea-d=0
m m mn  mn
Example: 2 The 19th term from the end of the series2 + 6 + 10 + .... + 86 is
(@ 6 (b) 18 (c) 14 (d) 10
Solution: (c) 86 =2+(n—-1)4 =>n=22
19t term fromend =1, 1o, =ty 9 =1, =2+@ -4 =14
Example: 3 In a certain A.P., 5 times the 5th term is equal to 8 times the 8th term, then its 13t term is [AMU 1991]
(@ o0 (b) -1 (c) -12 (d) -13

Solution: (a) Wehave 57; =8 T;

Let a and d be the first term and common difference respectively
S 5{a+(G-d} =8{a+(@B-1d}
= 3a+36d=0 = a+12d =0,ie. a+(13 —-1)d =0.Hence 13thterm =0

Example: 4 If 7th and 13th term of an A.P. be 34 and 64 respectively, then its 18th term is
(a) 87 (b) 88 (c) 89 (d) 90




Solution: (¢) Let a be the first term and d be the common difference of the given A.P., then
T,=34 = a+6d=34 ()

T; =64 = a+12d =64 (i)
From (i) and (ii), d=5,a=4
Ty =a+17d =4+17x5=89

- T,-T, T.-T, T,-T T, —34 64-34
Trick: o=t _ 2=l Tw =l Tl Ty =34 643 = T, =89
n—k p—k 18 -7 13-7 11 6
a, a, ap
Example: 5 If <a, > is anarithmetic sequence,then A= m »n p | equals
I 1 1
(@ 1 (b) -1 (c) O (d) None of these
Solution: (c) Let a be the first term and d the common difference. Then a, =a+@F—-1)d
a+(m-1)d a+m-1)d a+(p-1)d a a a m—-1 n-1 p-1
A= m n p =\m n pl+d m n P
1 1 1 1 11 1 1 1

1 1 1 m n p
=alm n pl|+dim n p|l=a.0+d.0=0
1 1 1 1 1 1

Example: 6 The nth term of the series 3 + 10 + 17 + ....and 63 + 65 + 67 + ...... are equal, then the value of n s
[Kerala (Engg.) 2002]
(@) 11 (b) 12 () 13 (d) 15
Solution: (¢) nth term of 1stseries =3 +(n—1)7 =7n—-4

nth term of 2nd series =63 + (n — 1)=2n + 61

.. wehave, 7Tn—-4 =2n+61 =>n=13

3.4 Selection of Terms in an A.P.

When the sum is given, the following way is adopted in selecting certain number of terms :

Number of terms Terms to be taken
3 a-d,aa+d
4 a-3d,a-d,a+d a+3d
5 a-2d,a-d,a,a+d a+2d
In general, we take a -rd, a - (r - 1)4, ....... ,a-d,a,a+d, ... ,a+ (r-1)d, a+rd, in case we have to take (2r +

1) terms (i.e. odd number of terms) in an A.P.
And, a—Q2r—-1)d,a—Q2r—-3)d,....... ,a—d,a+d,....... ,a+Q2r—1)d ,in case we have to take 2r terms in an A.P.

When the sum is not given, then the following way is adopted in selection of terms.

Number of terms Terms to be taken
3 a,a+d,a+2d
4 a,a+d,a+2d,a+3d
5 a,a+d,a+2d,a+3d,a+4d
Sum of n terms of an A.P. : The sum of n terms of the series a+(@a+d)+(a+2d)+....... +{a+@m-1)d} is

given by S, = %[2a +(—1)d]




Also, S, = %(a+l),where1: lastterm = a+@®n —1)d

Important Tips

& The common difference of an A.P is given by d =S, —2S, where S, is the sum of first two terms and S, is the sum of first
term or the first term.
, when d >0
& The sum of infinite terms ={ " " .
—oo,when d <0

= If sum of n terms S, is given then general term T, =S, —S,_,, where S, , is sum of (n— 1) terms of A.P.

& Sum of n terms of an A.P. is of the form An’ + Bn i.e. a quadratic expression in n, in such case, common difference is
twice the coefficient of n* i.e. 2A.

= o Iffor the different A.P’s 52 — f—", then Lo _ /@n—1
Sr; ¢n r: ¢(2l’l - l)
T G
o IffortwoA.P’s - "L ypep On_ 2 )
' Cn+D S! [n+1j
n nC +D
2
@ Some standard results
e Sum of first n natural numbers =1+2+3+........ +n = Zr:@
r=1
e  Sum of first n odd natural numbers =1+3+5+....+(2n-1) = Z(Zr— 1)=n?
r=1
e  Sum of first n even natural numbers =2+4 +6+...... +2n = Z 2r=n(m+1)

r=1
T e If for an A.P. sum of p terms is q and sum of q terms is p, then sum of (p + q) terms is {—(p + q)}.
. If for an A.P., sum of p terms is equal to sum of q terms, then sum of (p + q) terms is zero.

. If the p™ term of an A.P. is 1 and qt" term is L , then sum of pq terms is given by S, = %(pq +1)
q P

Example: 7 7th term of an A.P. is 40, then the sum of first 13 terms is [Karnataka CET 2003]
(@) 53 (b) 520 (c) 1040 (d) 2080

1
Solution: (b) Si3 :?3{2a+12d} =13{a+6d} =13 xT, =13 x40 =520

Example: 8 The first term of an A.P. is 2 and common difference is 4. The sum of its 40 terms will be [MNR 1978; MP PET 2002]
(a) 3200 (b) 1600 (c) 200 (d) 2800

Solution: (a) S = %[Za +(m-1)d] = % [2x 2 +(40 — 1)4] = 3200

Example: 9 The sum of the first and third term of an A.P. is 12 and the product of first and second term is 24, the first term is
[MP PET 2003]
(@1 (b) 8 (c) 4 (d 6
Solution: (c) Let a—d,a,a+d,........ be an A.P.
24

“la-d)+@+d)=12 = a=6.Als0, (a-d)a=24 = 6-d ="~ =4 = d =2

.. Firstterm=a-d=6-2=4

Example: 10 If S, denotes the sum of the first r terms of an A.P., then % is equal to
2r — P2r-1
(@) 2r-1 (b) 2r+1 (c) 4r+1 (d) 2r+3
S. _§ 2{2a+(3r—1)a’}—g{2a+(r—1—l)d} (2r+l)a+ﬁ{3r(3r—1)—(r—1)(r—2)}
Solution: (b) 3r "0 2 2 - 2

Sy =85, T,, a+Q2r-1d




Example: 11

Solution: (¢)

Example: 12

Solution: (a)

Example: 13

Solution: (¢)

Example: 14

Solution: (a)

Example: 15

Solution: (a)

Example: 16

d
_@rabaro (8722 o4 pasa@r -1

a+Q2r—-1d a+Q2r-1d

=2r+1

If the sum of the first 2n terms of 2, 5, 8.... is equal to the sum of the first n terms of 57, 59, 61...., then n is equal to
[IIT Screening 2001]
(@) 10 (b) 12 (o 11 (d) 13

We have, 2—2n{2><2+(2n—1)3} =%{2><57 +(n-1D2} = 6n+1=n+56 = n=11

If the sum of the 10 terms of an A.P. is 4 times to the sum of its 5 terms, then the ratio of first term and common difference
is [Rajasthan PET 1986]
(@ 1:2 (b) 2:1 (c) 2:3 (d) 3:2

Let a be the first term and d the common difference

1 1
Then, 70{{a+(10—1)d} =4><%{2a+(5 -1)d} = 2a+9d=4a+8d = d =2a = %z; ,naxd=1:2
150 workers were engaged to finish a piece of work in a certain number of days. 4 workers dropped the second day, 4
more workers dropped the third day and so on. It takes eight more days to finish the work now. The number of days in
which the work was completed is [Kurukshetra CEE 1996]
(a) 15 (b) 20 (c) 25 (d) 30

Let the work was to be finished in x days. .. Work of 1 worker in a day = 150
X

Now the work will be finished in (x + 8) days. .. Work done = Sum of the fraction of work done

1
150 —8)+....... to (x + 8) terms
0x

= 150 +— (150 —4)+
150 x

150 x 15

=1 :%{zx 150 +(x+8—l)[%}} = 150 x = (x + 8){150 = 2(x +7)} = (x +8)(x +7)—600 =0
X X

= (x+8)(x+7)=25%x24 , - x+8=25

Hence work completed in 25 days.
If the sum of first p terms, first q terms and first r terms of an AP. be x, y and z respectively, then

Lq-n+Ze-p+Zp-q) is
p q r

(@ 0 ) 2 © par (@ 9%
pqr

We have g, the first term and d, the common difference, x = {2a+(p — Dd}% = X a+(p— 1)%
p
d
Similarly, X = a+(q — 1)1 and £ = a+(r_ 1)_
q 2 r 2

f G- le-prip-g)= {a+<p—ni}(q—r>+{a+<q—1>1}(r—p)+{a+(r—1>i}(p—q)
p q r 2 2 2

d
=a{(q—r)+(r—p)+(l7—q)}+5{(p—1)(q—r)+(q—1)(r—p)+(r—1)(P—fI)}

d d
=a--0+5[{pq —pr+rq—pq+pr—qr—{(g-nN+r—-p)+{p-9)} =0+5{0—0} =0

The sum of all odd numbers of two digits is [Roorkee 1993]
(a) 2475 (b) 2530 (c) 4905 (d) 5049

Required sum, S =11+13 +15+....... +99

Let the number of odd terms be n, then 99 =11 +(n—-1)2 = n=45

- S:%(ll+99):45x55:2475 [-.-s:%(aﬂ)}

If sum of n terms of an A.P.is 3n° +5n and T, =164 ,thenm = [Rajasthan PET 1991, 95; DCE 1999]




(@) 26 (b) 27 (c) 28 (d) None of these
Solution: (b) T,=S,-S, = 164 =@m>+5m)—{3m -1y’ +5m—1)} = 164 =32m -1)+5 = m =27

1 1 1
Example: 17 The sum of n terms of the series + + + v is [UPSEAT 2002]
1+43 V3445 5447
(@) v2n+1 (b) %«/2n+1 () 2n-1 (d) %(\/2n+ -1
1 1 1 1

Solution: (d) S

N SN RN - SN Y s N
L1 (5B 145 21 —2n—1
= + + +..... +—
W3-+ 2 2 2

=%[«/§—1+\/§—\/§+\/7—\/§+ ..... +(2n+ —\/2n—1)]=15[\/2n+1 -1

1 1

Example: 18 If a,,a,,...., a,,, arein AP, then + ot is [AMU 2002]
a)a, a,as Ayl
n—1 1 n+1 n
(a) (b) () (d)
a;a, aya, a1y a a,
o)y (et o
. 1 1 1 4 a4 a, 4 ay, Ay
Solution: (d) S=—+ o+ = + S +——
aQ1dy 4 Ay (@ -a) (a3 —ay) (@1 —ay)
As a,ay,a5,......., 4,,a,,, arein AP, ie a,—a =a;—a, =......... =a,,, —a,=d (say)
. S:l 1 1 N 1 1 . . 1 1 _Lr e —a (g +m+l-Ddl-q
di\a a a 4 4y Gy dla a,, d.a.a,, d.ay.a,,
S = nd  n

- daa,, - ap Gy
3.5 Arithmetic Mean
(1) Definitions
(i) If three quantities are in A.P. then the middle quantity is called Arithmetic mean (A.M.) between the other two.
Ifa, A, b are in A.P., then A is called A.M. between a and b.
(ii)Ifa A, A, A;......;A,,b arein AP, then A,,A,,A,,..... ,A, are called n A.M.’s between a and b.

(2) Insertion of arithmetic means

(i) Single A.M. between a and b : If a and b are two real numbers then single A.M. between aand b = athb

(ii) n AM.’sbetweenaand b: If A,,A,.A;,,....... ,A, are n AM.'s between a and b, then

A, =a+d=a+b_a, A, =a+2d=a+2b_a, A, =a+3d=a+3b_a, ....... , A, =a+nd=a+nb_a
n+l1 n+l1 n+l1 n+l

Important Tips

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

ie. Aj+A,+A5+....... +A :n(a;bj

1 1
& If A, and A, are two A.M.’s between two numbers a and b, then A, = §(2a +b), A, = E(a +2b).




Sum of m AM.s m
& Between two numbers, —M— = —.
Sum of n AM.'s n

th
& If number of terms in any series is odd, then only one middle term exists which is (%} term.

th th
< If number of terms in any series is even then there are two middle terms, which are given by (%} and {[%} + 1} term.

Example: 19 After inserting n A.M.’s between 2 and 38, the sum of the resulting progression is 200. The value of n is [MP PET 2001]

(@) 10 (b) 8 (c) 9 (d) None of these
Solution: (b) There will be (n + 2) terms in the resulting A.P. 2, A, A,,....., A,,38

. n+2

Sum of the progression = T(Z +38) = 200 =(n+2)x20 =>n=3y
Example: 20 3 AM.s between 3 and 19 are

(@ 7,11,15 (b) 4,6,10 (c) 6,10,14 (d) None of these
Solution: (a) Let A}, A,, A, bethree AM.s. Then 3, A, A,, A;,19 arein A.P.

19-3
= common difference d = % =4 Therefore A =3+d=7, A,=3+2d=11, A;=3+3d=15
N ;

Example: 21 Ifa, b, c d, e fare AM.s between 2 and 12, then a+b+c+d+e+ f isequal to

(a) 14 (b) 42 (c) 84 (d) None of these

Solution: (b) Since, a, b, ¢, d, e, fare six A.M.’s between 2 and 12

Therefore, a+b+c+d+e+f:%(a+f):%(2+12):42

3.6 Properties of A.P.

M Ifaa,,a,... are in A.P. whose common difference is d, then for fixed non-zero number K € R.
(i) a, £K,a, £ K,a; £ K,..... will be in A.P., whose common difference will be d.
(ii) Ka,,Ka,,Ka,........ will be in A.P. with common difference = Kd.

a—l,a—z,a—3 ...... will be in A.P. with common difference = d/K.
K K K

(2) The sum of terms of an A.P. equidistant from the beginning and the end is constant and is equal to sum of

(iii)

firstand last term. ie. a, +a, =a, +a,_, =a; +a, , =....

(3) Any term (except the first term) of an A.P. is equal to half of the sum of terms equidistant from the term
1
Le. a, = E(a"_k +a,,) k<n.

(4) If number of terms of any A.P. is odd, then sum of the terms is equal to product of middle term and
number of terms.

(5) If number of terms of any A.P. is even then A.M. of middle two terms is A.M. of first and last term.

(6) If the number of terms of an A.P. is odd then its middle term is A.M. of first and last term.

(7)If a,,a,......a, and b,.b,,.....b, are the two A.P’s. Then a, £b,,a, £b,,......a, £b, are also A.P.'s with

common difference d, #d,, where d, and d, are the common difference of the given A.P.’s.

(8) Three numbers a, b, care in A.P.iff 2b =a+c.
9NIfT,T,, and T,,, are three consecutive terms of an A.P., then 27, ,, =7, +T,,, .

(10) If the terms of an A.P. are chosen at regular intervals, then they form an A.P.

Example: 22 If a,a,,a,,...,a, are in arithmetic progression and q, +as+a,, +a;5 +ay +a,, =225, then q,+a,+a;+.....

Ty +ay = [MP PET 1999; AMU 1997]




(a) 909 (b) 75 (c) 750 (d) 900
Solution: (d) a +as+a,+as Fay +ay =225 = () +ay,)+(as +ay)+H(ay +a15) =225 = 3(a; +ay,,) =225 = a;+ay =75
(*." In an A.P. the sum of the terms equidistant from the beginning and the end is same and is equal to the sum of first and

last term)

Example: 23 Ifa, b, c are in A.P., then bL s L s Lb will be in [DCE 2002; MP PET 1985; Roorkee 1975]
c ca a

(a) A.P. (b) G.P. (c) H.P. (d) None of these

Solution: (a) a,b,careinAP,= N , L, L will be in A.P. [Dividing each term by abc]
bc ca ab
Example: 24 Iflog 2, log(2" —1) and log(2" +3) arein A.P,, thenn = [MP PET 1998; Karnataka CET 2000]
3
(a) 5/2 (b) log,5 () logy5 @

Solution: (b) As, log 2, log(2" —1) and log(2" +3) are in A.P. Therefore
2log2" —1)=1log2 +log2" +3) = 2" -5)2" +1)=0

As 2" cannot be negative, hence 2" —5=0 = 2" =5 orn=1log, 5

3.7 Definition

A progression is called a G.P. if the ratio of its each term to its previous term is always constant. This constant
ratio is called its common ratio and it is generally denoted by r.

Example: The sequence 4, 12, 36, 108, .....is a G.P., because 12 = % = % =... =3, which is constant.

Clearly, this sequence is a G.P. with first term 4 and common ratio 3.

The sequence 1—13—2 is a G.P. with first term l and common ratio —l l = —E
324 8 3 2 3 2

3.8 General Term of a G.P.

n—1

(1) We know that, a,ar,ar’,ar’,....ar" " isa sequence of G.P.

Here, the first term is ‘a’ and the common ratio is ‘r.

The general term or nth term of a G.P.is |7, = ar""
It should be noted that,

th

(2) pt" term from the end of a finite G.P. : If G.P. consists of ‘n’ terms, pth term from the end =(n—p +1)

term from the beginning = ar" .

n—1
Also, the pth term from the end of a G.P. with last term / and common ratio r is l(—j
’

Important Tips
b -
< Ifa,b,careinGP.= — :% or
a

& If Tk and Tp of any G.P. are given, then formula for obtaining Tn is

1 1
7—;1 H T]’ pj
T.) 7




< Ifa, b, carein G.P. then
b ¢ a+b b+c a-b a a+b a
=5 —=—> = or =—or ——=—
a b a-b b-c b-c b b+c b
& Let the first term of a G.P be positive, then if r > 1, then it is an increasing G.P., but if r is positive and less than 1, i.e. 0<r < 1, then
it is a decreasing G.P.

& Let the first term of a G.P. be negative, then if r > 1, then it is a decreasing G.P., but if 0<r < 1, then it is an increasing G.P.

1
< Ifa, b, cd,..arein G.P., then they are also in continued proportion i.e. % = 2 = 3 ===
C r
Example: 25 The numbers (\/E +1), 1,(\/5 —1) will be in [AMU 1983]
(a) A.P. (b) G.P. (c) H.P. (d) None of these
Solution: (b)  Clearly (1> =(¥2 +1).(J/2 - 1)
2 N2+1,1,J/2 -1 arein G.P.
Example: 26 If the pth, gth and rth term of a G.P. are a, b, c respectively, then a?™"-b" 7 -¢”™ is equal to
[Roorkee 1955, 63, 73; Pb. CET 1991, 95]
(@ o () 1 (c) abc (d) pgr

Solution: (b) Let x, xy,xy2, xy°.... beaG.P.

r—1

a=xy" " b=xy"" c=xy

Now, a?™".b" 7. ¢’ =(xy p-1 Y (xy q-1 Y P (xy r-1 Y1 = x@nHr=p)p=q) y(pfl)(qfrH(q*l)(rpr(rfl)(rHJ)

— x0'yp(qfr>+q(r*17)+r(p*q)f(qfr+r*17+p*f1) — xo.y070 — (xy)o =1
Example: 27 If the third term of a G.P. is 4 then the product of its first 5 terms is [IIT 1982; Rajasthan PET 1991]
(a) 4° (b) 4* (c) 4° (d) None of these
Solution: (c) Given that ar® = 4

Then product of first 5 terms = a(ar)(@r’)(ar*Yar*) = a’r'® =[ar’]’ = 4°

Example: 28 If x,2x+2,3x+3 arein G.P., then the fourth term is [MNR 1980, 81]
(@) 27 (b) -27 (c) 13.5 (d) -135
Solution: (d) Given that x,2x+2,3x+3 areinG.P.

Therefore, (2x+2)2 =xBx+3) = x1+5x+4=0 > x+4dH)x+1)=0 = x=-1,—-4
Now first term a = x, second term ar = 2(x +1)

2x +1)

X

2x +1)
r=

X

3
, then 4t term = ar’ :x{ } =i2(x+1)3
X

Putting x =—4, we get

8 . 27
T, =— (-3} =—"-=-13.5
4 16() 5

3.9 Sum of First ‘n’ Terms of a G.P.

If a be the first term, r the common ratio, then sum S, of first n terms of a G.P. is given by

Sn:M, Irl<1
1-r
S ZM, Ir|> 1

r—1




S =na, r=1

n

3.10 Selection of Terms in a G.P.

(1) When the product is given, the following way is adopted in selecting certain number of terms :

(2) When the product is not given, then the following way is adopted in selection of terms

Example: 29

Solution: (a)

Example: 30

Solution: (b)

Number of terms Terms to be taken
3
—, a, ar
r
4 a a 3
—3, —, ar, ar
r r
5 a a 2
— > =, a, ar, ar
r r

Number of terms Terms to be taken
3 a, ar, ar’
4 a, ar, arz,ar3
2 4
5 a, ar, ar ,ar3,ar
100 100
Let a, be the nt term of the G.P. of positive numbers. Let Zau = and Za%l = [, such that a # f then the
n=1 n=1
common ratio is [IIT 1992]

a B a B
(a) 5 ® = (©) \/; (d) \/;

Let x be the first term and y, the common ratio of the G.P.

100 100
Then, 0{=Za2n =a,+a, +ag +.... +ayy, and [)’zZabH =a,+a;+as +...... +dy99
n=1 n=1
1 — (p2)io0 1 — 200
o amy A bty =y LY )2 = x| —25
1-y 1-y
1 —(y2)1o0 1 — 200
B=x+xy?+xyt+. 0y =x. (y)2 =x- y2
1-y 1-y

a . a
— =y . Thus, common ratio = —

The sum of first two terms of a G.P. is 1 and every term of this series is twice of its previous term, then the first term will

be
[Rajasthan PET 1988]

1 2 3
@ 7 (b @ 3 @ -

1
) 3
We have, common ratio r = 2; { G 2}
a1




Let a be the first term, then a+ar=1 = a(l+r)=1 = a= ! = ! :l
I+r 1+2 3
3.11 Sum of Infinite Terms of a G.P.

(1) When |r|<1, (or —-1<r<1)

a
S, =
1-r
(2)Ifr>1, then S, doesn’t exist
Example: 31 The first term of an infinite geometric progression is x and its sum is 5. Then [IIT Screening 2004]

(@ 0<x<10 (b) 0<x<10 (c) -10<x<0 (d x>10

Solution: (b)

Example: 32

Solution: (b)

Example: 33

Solution: (a)

Example: 34

Solution: (¢)

. . . X . . X
According to the given conditions, 5 = ——, r being the common ratio = r=1- 3
—=r

Now, |r|<lie -1<r<1 = —1<1—%<1 = —2<—§<0 = 2>§>0 ie. 0<§<2, S 0<x<10
I <l
lim » —e” is [AIEEE 2004]
n—»o0 py n
(@) e+1 (b) e-1 (c) 1-e (d) e
lim ler/n — hml er/n — liml~(e””+62/"+63/"+ ..... +en/n): hml[ 1/n+(el/n)2+(elln)3+ ..... +(el/n)]
n—»w = n n—w n ~ n—wo pn n—w pn
e~1)
_(,/n\n _ _ I/n _ _ — 1) —
=1imle”"#=]imle”” ! le/ =1im(1 e)e 1/1+1)=1im(e 1)+1jm = I
n—® p 1—¢''" n—o p 1l—e''" now nl—e'™) n—o n nw oM _1
1
Put —=h, weget h >0
n
=0+(e—1)lim /h [gform}
h—0 e" —1 0
.1
=(-Dlim—=(-1.1=¢-1.
h—0 ¢
The value of .23 4 .234 is [MNR 1986; UPSEAT 2000]
232 232 0.232 232
a) — b) —— ) —— d ——
@ 990 () 9990 © 990 () 9909
234 =.234343434 ....:i+i+i+3—47 ...... A . 1+L+;2+ .......
10 1000 100000 10 10 1000 100  (100)
1 17 1 1 17 100 1 17 116 232
=t ——— == —x— =+ — ==
5 500 l—i 5 500 99 5 99 495 990
100
If a, b, care in A.P.and |a|, |b|, |c| <1, and
x=l+a+a®+..0
y=1+b+b*+..®
z=l4c+c? +...
Then x, y, z shall be in [Karnataka CET 1995]
(a) AP. (b) G.P. (c) H.P. (d) None of these
x=l+a+a*+..0=
1-a
2 1
y=1l+b+b " +...00=——
1-b
1

z=l+c+ct+....0=




Now, a, b, c are in A.P.
1 1
l-a’1-b"1-c

= 1-a,1-b,1-careinAP.=> are in H.P. Therefore x,y,zarein H.P.

3.12 Geometric Mean

(1) Definition : (i) If three quantities are in G.P., then the middle quantity is called geometric mean (G.M.)
between the other two. If a, G, b are in G.P., then G is called G.M. between a and b.

(i) If a,G,,G,,G,,....G,,b arein G.P.then G,,G,,G;.....G, are called n G.M.’s between a and b.

(2) Insertion of geometric means : (i) Single G.M. between a and b : If a and b are two real numbers then
single G.M. between a and b= vab
(i) n GM.’s betweena and b: If G,,G,,G,,......,G, are n G.M.'s between a and b, then

1 2 3 n
Gl =qar = a(éjnﬂ , G2 = ar2 = a(éjnﬂ , (;3 = ar3 = a(éj,”l ) remrrsrrreerereaiee ) Gn = ar" = a(éj””
a a a a

Important Tips

@  Product of n G.M.’s between a and b is equal to nth power of single geometric mean between a and b.
i.e. G,G,G,..... G, =(ab)'
&«  G.M. of q, a, a,...... a, is (a, a, as.....a,)'"""

@ If G, and G, are two G.M.’s between two numbers a and b is G, =(a’b)''*,G, = (ab*)'"* .

& The product of n geometric means between a and ! is1.
a

1

< Ifn G.M.’s inserted between a and b then r = [ﬁj"“

3.13 Properties of G.P.

(1) If all the terms of a G.P. be multiplied or divided by the same non-zero constant, then it remains a G.P.,

with the same common ratio.

(2) The reciprocal of the terms of a given G.P. form a G.P. with common ratio as reciprocal of the common
ratio of the original G.P.

(3) If each term of a G.P. with common ratio r be raised to the same power k, the resulting sequence also
forms a G.P. with common ratio r*.

(4) In a finite G.P., the product of terms equidistant from the beginning and the end is always the same and is
equal to the product of the first and last term.

ie,if a,,a,,a,,...... a, bein G.P.Then q,a,=a,a, , =asa, , =a,a, ; =...... =a,.a

—3 r - Yn—r+l

G.P.
(6) If a,,a,,a;,.....,qa,...... is a G.P. of non-zero, non-negative terms, then log a,,log a,,log a,,.....log a
is an A.P. and vice-versa.

(7) Three non-zero numbers q, b, c are in G.P. iff b? =ac.
(8) Every term (except first term) of a G.P. is the square root of terms equidistant from it.

ie. T, =T, , T, ;[r>p]

(9) If first term of a G.P. of n terms is a and last term is /, then the product of all terms of the G.P. is (al)"’>.




(10) If there be n quantities in G.P. whose common ratio is r and §,, denotes the sum of the first m terms,

r

then the sum of their product taken two by two is " S, S,
r+
Example: 35 The two geometric mean between the number 1 and 64 are [Kerala (Engg.) 2002]
(@) 1and64 (b) 4and 16 (c) 2and 16 (d) 8and 16
Solution: (b) Let G, and G, are two G.M.’s between the number a=1 and b =64

1 1 1 1

G, =(@’b)} =(1.64)> =4, G, =(ab)®* =(1.64%)} =16

Example: 36 The G.M. of the numbers 3,32%,3°...... 3" is [DCE 2002]
2 ntl n n-1
(@ 37 (b) 372 (c) 32 (d 3°
14243440 n@+1) ntl

Solution: (b) GM.of 3.3%3%....3")=(3.32.3°...3")/"=3) = =3 2 =32
Example: 37 Ifa,b,carein AP. b-a,c-bandaareinG.P,thena:b:cis

(@ 1:2:3 (b) 1:3:5 (c) 2:3:4 (d 1:2:4
Solution: (a) Given, a,b,careinAP.=2b=a+c

b-ac-b,aarein GP.So (c-b)* =ab-a)

 2b=a+c
= @G-a)=b-a)a = b+b=a+c
=>b-a=c-b

= b=2a [ b#a]

Putin 2b =a + ¢, we get c = 3a. Thereforea:b:c=1:2:3

Harmonic progression

3.14 Definition

A progression is called a harmonic progression (H.P.) if the reciprocals of its terms are in A.P.

Standard form : l + ! + !
a a+d a+2d
Example: The sequence 1%,%%% is a H.P., because the sequence 1, 3, 5,7, 9, .....is an A.P.
3.15 General Term of an H.P.
1 1 1

If the H.P. be as —, R R
a a+d a+2d

T, of AP.is a+(n—1)d

.... then corresponding A.P.is a,a+d,a+2d,.....

.. T, ofHP.is ——
a+n-1)d
In order to solve the question on H.P., we should form the corresponding A.P.
1 1
Thus, General term :|{7, = —— |or|T, of HP. = ———
a+mn-d T, of AP.
Example: 38 The 4th term of a H.P. is % and 8t term is % then its 6th term is [MP PET 2003]
1 3 1 3
— by = — d =
(@ p (b) 7 () 7 (d) 5
. 1 1 1
Solution: (b) Let -, ——,——,....... be an H.P

a a+d’ a+2d




1
oo 4thterm = = %

a+3d
5 .
= —=a+3d (i)
3
Similarly, 3 =a+7d ...(ii)
. . 1 2
From (i) and (ii), d = —, a=—
3 3
oo 6thterm = = _ = 3
a+5d 2 5 7
— + J—
3 3
Example: 39 If the roots of a(b —c)x? +b(c —a)x +c(@a—b)=0 be equal, then g, b, c are in [Rajasthan PET 1997]
(a) AP. (b) G.P. (c) H.P. (d) None of these
Solution: (c) As the roots are equal, discriminate = 0

= {bc—a)}’ —4ab—-c)cla—b)=0 = b’c* +a’h* —2ab’c —4a’bc + 4a’c? +4ab’c —4abc? =0
=  (b*c? +2ab%c+a*b?)=4aclab + bc —ac} = (ab+bc)? =4ac(ab +bc —ac) = {bla+c)}? =4abc(a+c)—4a’c?
= bYa+c’ =2ba+c)-2ac+QRacy =0 = [bla+c)—2ac? =0

_ 2ac

b

a+c

Thus, a, b, ¢ are in H.P.

2 12
Example: 40 If the first two terms of an H.P. be 3 and EY) then the largest positive term of the progression is the

(a) 6thterm (b) 7thterm (c) 5thterm (d) 8thterm
2 2
Solution: (c) For the corresponding A.P., the first two terms are % and % ie. % and %
. 7
Common difference = — 5

.. The A.P. will be s S ——yeeeene
12 12 12 12 12 12

2
The smallest positive term is o which is the 5t term. .. The largest positive term of the H.P. will be the 5t term.

3.16 Harmonic Mean

(1) Definition : If three or more numbers are in H.P., then the numbers lying between the first and last are
called harmonic means (H.M.’s) between them. For example 1, 1/3, 1/5, 1/7, 1/9 are in H.P. So 1/3, 1/5 and 1/7
are three H.M.’s between 1 and 1/9.

Also, if a, H, b are in H.P., then H is called harmonic mean between a and b.

(2) Insertion of harmonic means :

2
(i) Single H.M. between aand b = ab
a+b
1 1
— e — e+ —
. L 1 a a, a,
(ii) H, H.M. of n non-zero numbers a,,a,,a;,....,a, is given by E =
n
(iii) Let a, b be two given numbers. If n numbers H,,H,,...... H, are inserted between a and b such that the

sequence a,H,,H,,H...... H, b isan H.P,then H,,H,,...... H, are called n harmonic means between a and b.

Now, a,H,,H,,...... H,,b arein HP. = l,L L ......

a H H,’
Let D be the common difference of this A.P. Then,

are in A.P.

‘b

n




h
=(n+2)" term=T,,,

S = =

1 -b
=—+(m+1)D = p=-494"2_
a n+1)ab
Thus, if n harmonic means are inserted between two given numbers a and b, then the common difference of
. L -b
the corresponding A.P. is given by D = a2
n+1)ab
1 1 1 1 1 1 —
Also, — =—+D, — =—4+2D,....... ,—— = —+nD where D:i
H, a H, a H, a n+1Dab
Important Tips
< Ifa, b, careinH.P. then b = 2ac .
a+c
3ab 3ab
< If H and H, are two H.M.’s between a and b, then H, = and H, = ——
a+2b 2a+b
3.17 Properties of H.P.
(1) No term of H.P. can be zero.
. -b
(2)Ifa, b, care in H.P., then a _4 .
b-c ¢
(3) If H is the H.M. between a and b, then
. 1 1 1 1 .\ ... H+a H+b
(i) + =—4— (i) (H —2a)(H —2b)= H* (iii) + =
H-a H-b a b H-a H-b
Example: 41 The harmonic mean of the roots of the equation (5 + \/E)x2 -4+ \/E)x +8+ 2\/5 =0 is [T 1999]
(@ 2 (b) 4 (@ 6 (d) 8
Solution: (b) Let @ and fBbe the roots of the given equation
4+J§ 8+2J§
a+pf= , aff =
5+ \/5 5+ \/E
2{8+2J§}
Hence, required harmonic mean = 2ap = s ‘/E = 2@+ 2\5) = 4@+ \/g) =4
a+p 4443 4+43 4443
5+42
. 1 1)1 1 1),
Example: 42 If a, b, c are in H.P., then the value of (Z +—— —j [— - ;j is [MP PET 1998; Pb. CET 2000]
(& a Cc a
2 1 3 2 3 2
(a) e + el (b) pel + o (9 2w (d) None of these
. . 1 11 .
Solution: (c) a,b,carein HP.= —,—,— arein A.P.
a b c

1 1 2
e
b

a c

on oA B G623

a




Example: 43 If a, b, c are in H.P., then which one of the following is true [MNR 1985]

1 1 ac b+a b+c
a +—=— b =b C + =1 d) None of these
@ b—a b-c b () a+c ) b—a b- ()
. . 2ac . .
Solution: (d) a,b,carein HP. = b =——, .. option (b) is false
a+c

2 _ _
pogo 2ac __ak-a) . cla=0)

a+c c+a a+c
. ! + I _axe —l+l :a+c~a_c:a+c:a+c~2:£,.'.option(a)isfalse
b—-a b-c a-c a c a—c ac ac 2ac b

b+a+b+c :(c+a)(b+a)+(b+c)(a+c): a+c{_[b+a]+b+c}: a+c(é_£j: a+c.(a—c)b

b—a b-c a(c—a) cla—c) a—c a c a—-c\c a a-c ac

:a+c-b:ﬂ~2b:%-2b:2

ac 2ac

.. option (c) is false.

Arithmetico-geometric progression

3.18 nt Term of A.G.P.

If a,a,,ay,.......,a,,...... is an AP. and b,,b,, ...... 3Dy is a G.P, then the sequence a,b,,a,b,,a;b,,

n

...... ,a,b,,..... is said to be an arithmetico-geometric sequence.

n

Thus, the general form of an arithmetico geometric sequence is a,(a + d)r,(a + 2d)r2 J(a+3d)r,.....
From the symmetry we obtain that the nth term of this sequence is [a + (n — 1)d]r""

Also, let a,(a+d)r,(a+2d)r*,(a+3d)r,..... be an arithmetico-geometric sequence. Then, a+(a+d)r

+(@+2d)yr* +(a+3d)r’ +... isan arithmetico-geometric series.

3.19 Sum of A.G.P.

(1) Sum of n terms : The sum of n terms of an arithmetico-geometric sequence a,(a +d)r,(a+2d)r*,

(a+3d)r,.... is given by

a_  .a —r'") {a+@-Dd}"

> ,when r #1
1-r d-7r 1-r

%[261 +(n—1)d], when r =1




as n — oo,

n.r" — 0 asn — . So, we obtain that §, —

+—,
l-r (1-7r?

(2) Sum of infinite sequence : Let |r|< 1. Then r",7""' — 0 as n — o and it can also be shown that

S

o0

In other words, when |r|< 1 the sum to infinity of an arithmetico-geometric series is

I
1-r’

a

1-r

3.20 Method for Finding Sum

This method is applicable for both sum of n terms and sum of infinite number of terms.

way, we shall get a G.P., whose sum can be easily obtained.

3.21 Method of Difference

following steps :
Step I: Denote the nth term by 7, and the sum of the series upto nterms by S, .

Step II: Rewrite the given series with each term shifted by one place to the right.
Step III: By subtracting the later series from the former, find 7, .

Step IV: From T,, S, can be found by appropriate summation.

5 17
Example: 44 1+—+ 52 + >z +......0 is equal to
(@) 3 (b) 6 (c) 9 (d) 12
S=1+ i + iz + lS ....... o0
. 2 2
Solution: (b)
1 1 3 5
=8S= —t—FtFta. o0
2 2 2% 2
1 2 2 2
—S=l+—4+—+—+........ on subtractin
2 2 2% 2} ( 2

1/2
-1/2

+...00J:>%:1+2x[1 j:3.HenceS=6

Example: 45 Sum of the series 1+2.2+3.2> +4.2% +..... +100.2% is
(a) 100.2' +1 (b) 99.2'° +1 () 99.2'° 1 (d)
Solution: (b) Let S =1+2.2+3.22 +4.2° +.... +100.2% (i)
25= 1.2+22%+3.2° +.... +99.2% +100.2'® )
Equation (i) - Equation (ii) gives,
—8S=1+1.2+1.2%+1.2° +..... upto 99 terms) —100.2'® =1 +w—100.2‘°°

= §=-1-2"324+100.2'"" =1+99.2!%

Example: 46 The sum of the series 3 + 33 + 333 + .... + nterms is

1 n+l 1 n+l
a) — 10" +9n-28 b) — 10" -9n-10
€)) > ( n-28) (b) 7 ( n—10)

S =3+33+333 + to n terms

S =

Solution: (b)

tonterms —7, (on subtracting)

10" -1
tonterms) =3 x1- 0
10 -1

1
==—(10"-1
3( )

First suppose that sum of the series is S, then multiply it by common ratio of the G.P. and subtract. In this

If the differences of the successive terms of a series are in A.P. or G.P., we can find nth term of the series by the

[IIIT (Hydrabad) 2000; Kerala (Engg.) 2001]
100.2'%° —1

() 21—7(10””+10n—9) (d) None of these

[DCE 1999]

[Rajasthan PET 2000]




— 1 1 < 1x\ 1 10"-1) 1
S =Y —10"-DH=—> 10"—=—=> 1=—|10- —=n

n=l1

1
S =—@10""-91-10)
27

Example: 47 The sum of n terms of the following series 1+d+x)+0+x+x>)+.... willbe [IIT 1962]
@) =X b =x) (© —”(l_x)_x(zl_x ) (d) None of these
1—x 1-x (1-x)
— 2
Solution: (c) S=1+0+x)+0+x+x)+......
S = 1+d+x)+.......
0 :(1+x+x2 +oan ton terms) — 17, (on subtracting)
7:1 _ l_xil
1-x
C o 1—x" 1 N 1~ 1 1 1-x"
S =3T = = - X" = - x-
" — " ;1—)6 1—an:1: l—x; 1-x 1-x (1—x]
n 7x(l—x”)_n(1—x)—x(1—x")
l-x  (1-x) 1-x)?
Example: 48 The sum to n terms of the series 1 +3+7 +15 +31 +....... is [IIT 1963]
(@ 2""'-n by 2" —n-2 () 2"-n-2 (d) None of these
S=1+3+7+15+31+......
Solution: (b)
S = 1+3+7+15+.......

0=(0+2+4+8+16+..... tonterms) —7,  (on subtracting)

2" -1
2-1

S, =Zn:Tn =i(z"—1):Zn:2”—Zl:2-[%]—;1:2"“ -n-2

n=1 n=1 n=1

T,=1+2+4+8+......... .tonterms =1- =2"-1

3.22 Special Series

There are some series in which nth term can be predicted easily just by looking at the series.

If T, =an’ +pn*+yn+d

n=1

2
_ a(n(n + 1)) +ﬂ(n(n +D2n+ I)J_H{n(n + 1)] Sn
2 6 2

|Note : O Sum of squares of first n natural numbers = 1% + 2% +3% + ... +n* = Zrz = w
r=1

Then S, =Zn:Tn =Zn:(an3 + fBn® +yn+5):ain3 +ﬁzn:n2 +yin+5zn:1
n=1 n=1 n=1 n=1 n=1

n 2
O Sum of cubes of first n natural numbers =1° +2° +3% +4° + +n’ = Zr3 :{H(H—Jrl)}

....... :
3.23 Vh Method

r=1

(1) To find the sum of the series ! + ! + !




Let d be the common difference of A.P. Then a, =a, +(n—-1)d.

Let S, and 7, denote the sum to n terms of the series and nth term respectively.

1 1 1
S, = + +o+
aa,..... a, a,ds..... a,. a,a, . j..... a,..1
1
T, =
anarHl “““ an+r—]
Let V, = 1 ;o Vo= 1
an+lan+2 """ an+r—l anan+l “““ an+r—2
= Vn — Vn_1 = 1 _ 1 — a, — 4y
an+1 an+2 """ a11+r—1 anan+l """ an+r—2 anal1+1 """ an+r—l
_la+@=Ddl=la +{otr=D=1d] _
ananJrl """ an+r71
1 < 1
T, = V.,-v}, ~8,=3T, = V, -V,
d(r-1) o d(r-1)

- 1 { 1 1 }
"or—1a, —a) |aay....a, ; A0, Oy,

= Vn - Vn—l = anan+1a
_ Vn B Vn—l
! r+1)d

niaeeeelp @, —a, ) =T {la, +(n+r-1d]-[a, +(n-2)d]}=T,r+1)d

< 1 < 1 1
S = T = V -V )= V -V,)=— —
n — n (l"+ l)d nZ:l:( n n—l) (r+ l)d( n 0) (r+ 1)d {(ananJrl an+r) (a()al ar)}

1

=—a,a, ...a,. —aya,.... a.}
(r+1)(a2_al) n“n+1 n+r 0*1 r

=§mm+nm+mm+$}

Example: 49 Thesumof 17 +2% +3% +4% + .. +15% is
(a) 22000 (b) 10000 (c) 14400 (d) 15000

nm+DY  (15x16 Y
Solution: (c) S=1+2°+3%+.... +153;Forn:15,thevalueof[ 5 ):( > j:14400

Example: 50 A series whose nth term is (ﬁj + 7y, the sum of r terms will be
x
r(r+1) rir—1) r(r—1) rir+1)
@ {——+m (b) —— ©  ——r—-n (d < ——-m
2x 2x 2x 2x

Solution: (1) 5, =, = Y[ %oy |- L Dy Y1 -t LDy LD
n=1

n=1

Example: 1f a,,a,,.....a, arein A.P., then ! + ! +...+ ! = ! { L1 }
a,aa;  aaza, Ay, 0y,  2ay —a) (aa,  a,,a,,

2)If S, =aa,....a, +aya,....a,,,...+a,a,,,...q4,,,

Tn = A, Ayira

LetV, =a,a,....a,,,a,.,, -V, =a,,0,,...... A,

[MP PET 2003]

[UPSEAT 1999]




Example: 51 If A% —t)+Q% —t,) +.. +(0° —t,,):én(nz —1), then ¢, is

(a) % () n-1 (© n+l (d) n
s 1 2 2 2 2
Solution: (d) gn(n “D="+2"+...+n)-(t, + 1, +.... +1,)
= f Aty e+, =12 427437 +n2—%n(n2—l)zw—ln(nz—l):Mn—m[2n+l—(2n—2)]
A R T s +t,,=n(n—+l):>Sn:n(n—+l)
2 2
’n:Sn—S,H:M_M:”
2 2
Example: 52 The sum of the series + ! + ! +.... is [MNR 1984; UPSEAT 2000]
3x7 7Tx11 11x15
1 1 1 1
a) — b) — ) — d —
(a) 3 (b) S (@ 5 (d) B
Solution: (d) S = ! + ! + ! +.... :l 1.1 + LR + R F e 1 =l L =l l—0 =L
3x7 Tx11 11x15 41\3 7 7 11 11 15 | 4|3 o] 4[3 12
Example: 53 The sum of the series 1.2.3 + 2.3.4 + 3.4.5 + ... to n terms is [Kurukshetra CEE 1998]
@ nm@+Dn+2) (b) m+DE+2)m+3)
1 1
(© Zn(n+1)(n+2)(n+3) (d) Z(n+1)(n+2)(n+3)
Solution: (c) T, =n(+D)@m+2)=n+3n+2n

S=123+234+345+.. tonterms = Z(n3 +3n% +2n)= Zn* +3Zn2 + ZZn
n=l1 n=1

n=1 n=1

2
s =["("2+1)j +3 ”("“;(2”“)& ”(”2“) :%n(n-fl)[n(n-k1)+2(2n+1)+4]

=%n(n+1)[n2+5n+6]=%n(n+1)(n+2)(n+3)

3.24 Properties of Arithmetic, Geometric and Harmonic means between Two given Numbers

Let A, G and H be arithmetic, geometric and harmonic means of two numbers a and b. Then,
a+b 2ab
a+b

A= ,sz/ﬁande

These three means possess the following properties :

(1) A>G>H
A=91 G Jap and H =22
a+b
_ 2
; A—G:“;b—\/a_=@20

= A>2G (1)




a+b a+b a+b

G—H = Jab - 2ab :M(“”’_z‘/ﬁ]:@(\/}—ﬁ)zzo

= G2>H o (1)
From (i) and (ii), weget A>G > H

Note that the equality holds only when a = b
(2)A,G HfromaG.P,ie G* = AH

Al =9Fb 290 (Jab) = G?
2 a+b

Hence, G* = AH

(3) The equation having a and b as its roots is x> —2Ax + G> =0

The equation having a and b its roots is x> —(a +b)x +ab =0

= x> 24x+G> =0 {.’A:azbandG:@}

The roots a, b are givenby A £+VA? —G?

(4) If 4, G, H are arithmetic, geometric and harmonic means between three given numbers g, b and c, then the
3

equation having a, b, c as its roots is x* —3Ax? + x-G’ =0
1. 1.1
a+b+c 1/3 1 4 b ¢
A=4T0TC G (abe)? and — =4 b ¢
3 H 3
3 3G’
= a+b+c=3A,abc=G’ and =ab+bc+ca

The equation having a, b, c as its roots is x® - (a+b+c)x 24 (ab+bc +ca)x —abc =0

3
= x° —3Ax2+%x—G3 =0

3.25 Relation between A.P., G.P. and H.P.

Awhenn=0
n+l n+l
b
(1) IfA, G, H be AM., G.M., HM. between a and b, then % =<Gwhenn=-1/2
a H when n=-1

(2) If A,,A, be two AM.s; G,,G, be two GM.s and H,,H, be two H.M.’s between two numbers a and b

GG, A +A,
HH, H +H,

then

(3) Recognization of A.P., G.P., H.P. : If g, b, c are three successive terms of a sequence.

a-b a .
=—,thena, b, care in A.P.
—C a

Then if,




If, a=b =£,then a, b, carein G.P.
b-c b
a-b a .

If, =—,thena, b, care in H.P.
b—-c ¢

(4) If number of terms of any A.P./G.P./H.P. is odd, then A.M./G.M./H.M. of first and last terms is middle term
of series.

(5) If number of terms of any A.P./G.P./H.P. is even, then AM./G.M./H.M. of middle two terms is
AM./G.M./H.M. of first and last terms respectively.

(6) If pth, gth and rth terms of a G.P. are in G.P. Then p, g, r are in A.P.
(7)Ifa, b,carein AP.aswellasin G.P.then a=b =c.

(8) Ifa, b, c are in A.P,, then x*,x”,x° will bein G.P. (x # £1)

Example: 54 If the AM., G.M. and H.M. between two positive numbers a and b are equal, then [Rajasthan PET 2003]
(@ a=b (b) ab=1 (c) a>b (d) a<b
Solution: (a) = AM.=GM.
2 2 Y
LA pral N ) et N R ) N e 3 W S
2 2 2
~- GM.=HM.
2ab
= Jab = “b = a+b-2Jab =0 = Ja-Vb)’ =0 = Ja=b . a=b
a+
Thus AM.=(G.M.) (HM.) So a=»b
Example: 55 Let two numbers have arithmetic mean 9 and geometric mean 4. Then these numbers are the roots of the quadratic
equation [AIEEE 2004]
(@) x*-18x-16=0 (b) x*—18x+16=0 () x*+18x-16=0 (d) x>+18x+16=0
Solution: (b) A =9, G = 4 are respectively the A.M. and G.M. between two numbers, then the quadratic equation having its roots as the

two numbers, is given by x> —2Ax +G* =0 ie. x> —18x+16 =0

b
Example: 56  If %,—,5 are in H.P., then [UPSEAT 2002]
c a
(a) a’b,c*a,b’c arein A.P. (b) a’b,b’c,c?a arein H.P.
() a*b,b*c,c*a areinG.P. (d) None of these
. a b c .
Solution: (a) —,—,— arein H.P.
b ¢ a
b ¢ a . b c a . 2 2 2 .
= —,—,— arein A.P.= abc x—,abc x—,abc x— arein AP.= b“c,ac”,a"b arein A.P.
a b c a b c

" azb,cza,bzc are in A.P.

Example: 57 If a, b, care in G.P,, then log, x,log, x,log. x arein [Rajasthan PET 2002]
(a) AP. (b) G.P. (c) H.P. (d) None of these

Solution: (¢) a, b, care in G.P.
= log, alog, b,log, ¢ arein AP.= ! ! ! are in A.P.

log, x "log, x " log, x
. log, x,log, x,log, x arein H.P.

Example: 58 If A;,A,; G,,G, and H,, H, be two AM.’s, G.M.'s and H.M.’s between two quantities, then the value of 6,6, is

111
[Roorkee 1983; AMU 2000]

A +4, ) A @ Aths @ A

a
(=) H +H, H +H, H -H, H -H,




Solution: (a)

Example: 59

Solution: (d)

Example: 60

Solution: (c)

Example: 61

Solution: (¢)

Let a and b be the two numbers

A :a+[b;aj:2a+b’A2:a+2(b;aj:a+2b

3 3
2
1/3 1/3
G, :a(ﬁJ —a?3pl/3 G, :a[[ﬁJ J —4/3p203
a a

H, - 1 _ 3 _ 3ab H, - 3ab

l+ 1 1)1 E+l a+2b 2a+b

a \b a)3 a b

GIGZ B (a2/3bl/3)(a1/3b2/3) B (a+2b)(261+b)

" H/H, 3ab  3ab 9ab
a+2b 2a+b
A +A, = 2a+b +a+2b —atb
3 3
H +H, - 3ab N 3ab _3ab 2a+b+a+2b _ 9ab (a+b)
a+2b 2a+b (a+2b)2a+b)) (a+2b)2a+b)
A +A, (a+2b)2a+b) GG,

" H,+H, 9ab HH,
If the ratio of H.M. and G.M. of two quantities is 12 : 13, then the ratio of the numbers is [Rajasthan PET 1990]
(@ 1:2 (b) 2:3 (c) 3:4 (d) None of these

Let x and y be the numbers

A HM =22 aM.= o
xX+y

2y 2Jx/
HM. Vo _SNxly 12 2r e, /1): 1272 =26r412=0 = 62 —13r+6 =0
y

"GM. x+y X 13 2+1’
y
L_ 1344137466 13+5 18 8 3 2
2x6 2 12’12 2°3
. X 2 9 4
. Ratio of numbers =—=r":1==:1o0or —:1=9:4 or4:9
y 4 9
If the A.M. of two numbers is greater than G.M. of the numbers by 2 and the ratio of the numbers is 4 : 1, then the numbers
are [Rajasthan PET 1988]
(@ 4,1 (b) 12,3 (c) 16,4 (d) None of these

Let x and y be the numbers .. AM.=GM.+2 = al 42-y =4Jxy +2

Also,£:4:1 = x =4y
y

4
: y2+y = Jayy +2 :%:2y+2 =y=4 = x=4x4=16

.. The numbers are 16, 4.
If the ratio of A.M. between two positive real numbers a and b to their HM.ism: n,thena: b is

2
a
2 [*JFIJ 2
Wehave, 7 D2 m_@ef b ) gm0 ) o0 fofy a)
b Jn Vb b

n  2ab/(a+b) n 4ab 4@ n\b

Letgzrz,.'. —zﬁr:(l+r2):>2\/;r—\/;+\/;r22 nr2—2\/Zr+\/_:O
n

e 2«/;1\/4m—4n _ \/;i\/m—n
24n Jn




Jm +dm—n _ m +Nm—nm)m —m-n) _ m—-m-n Jn

Considering +ve sign, r = Jn \/_(\/_ Jm—n) \/_(\/_ Vm—n) \/Z—\/m—n
: rz:\/;+um—n' Jn Hence, — a \/;4_ nr
' i Am-Adm-n’ i —m—n

3.26 Applications of Progressions

There are many applications of progressions is applied in science and engineering. Properties of
progressions are applied to solve problems of inequality and maximum or minimum values of some expression can
be found by the relation among A.M., G.M. and H.M.

Example: 62 If x =logs 3 +log, 5 +log, 7 then

3
(@ x=>— (b) x>— () x= (d) None of these
2 V2 J’
Solution: (c) x =logs 3+log, 5 +log, 7
logs 3 “05;7 3710297 5 (10g, 3.10g, 5.10g, 7)''° [AM.>G.M]
X 1 1/3
= Z2(loge 3)'"? = x > 3(log, 9"} = x>3| = Hencex>—
3 (logg 3) (log, ) 2 )
Example: 63 If a, b, c, d are four positive numbers then
(a) a bifec d 24‘\/2 b [£+5 b,.d 24.\/E
b c)\d e e b d){c e e
(c) £+£+£+i+225 (d) 2+£+£+£+£21
b ¢ d e a a b ¢ d e 5
a b
b e (ab
Solution: (a,b,c) We have 2 5 c 2(;-—} ;0 (AM.>GM)
¢
= £+£22JE ..... (1)
b ¢ c
Similarly, <+ % > 2\/2 ..... (if)
d e e

Multiplying (i) by (ii),

e - ol
Next [% dj(l; j} z(b d] Q&'SWDGUW jj 4\/: - (b) Is true

£+é+£+i+£ 1/5
wz 22515 :>£+2+£+i+£25’ (c)istrue
5 b cde a b ¢ d e a
1/5
Now,2+£+£+£+£25 bedea :>£+i+£+£+£25, o (d) is false
a c d e ab cde a b ¢ d e
Example: 64 Let a, = product of first n natural numbers. Then foralln e N
,, n+1Y n
(@ n"2a, (b) [ 5 j >n! (c) n"2a,+1 (d) None of these
Solution: (ab) Wehave g, =1.2.3.......... ... n=n!,n" =nnn... to n times
>n"2nm-Dn-2)..{n—-n-1D} = n" 2nm-Dn-2).... 2.1 =>n"2n! . n" 2a,.S0(a)is true

n"2m+D! = n" %a,+1.So (c)is false

1+2+3+.....+n 3 n)l,,,én(n-rl)

n
> . Z(n!)'/"zﬂz(n!)”".:. n+l >n!.So (b)is true.
n 2n 2 2




Example: 65 In the given square, a diagonal is drawn and parallel line segments joining points on the adjacent sides are drawn on both
sides of the diagonal. The length of the diagonal is nJ2 cm. If the distance between consecutive line segments be %cm
2

then the sum of the lengths of all possible line segments and the diagonal is

@ nn+ 1)\/5 cm (b) n*cm (c) nn+2)cm (d) n*vJ2cem
Solution: (d) Let us consider the diagonal and an adjacent parallel line
Length of the line PQ = RS=AC- (AR + SC) =AC-2AR (-~ AR=SC)

=AC-2.PR (- AR=PR)

=n«/§—2-L:n\/5—\/§:(n—l)\/Ecm
J2

Length of line adjacent to PQ, other than AC, will be ((n—1)— 1)\/5 =(n- 2)\/5 cm

. Sum of the lengths of all possible line segments and the diagonal

=2x[n\/§+(n—1)\/5+(n—2)\/5+ ..... ]—n\/E, neN

:2><\/5[n+(n—1)+(n—2)+ ...... +1]—n\/§=2\/5><n(n;l)—nﬁ:n\/g{rH-l—1}=n2 2 cm

_ Ln+l
Example: 66 Let f(x)= 11 i and gx)=1 —34—%—.... +(=1)" n-:l . Then the constant term in f'(x)x g(x) is equal to
—X X X X
2
- 1 -1
@ new =D when nis even (b) @ whennisodd (c) —%(n+1) when niseven (d) —% when nis odd
_ ,n+l _ 2 n
Solution: (b,c) f(x):1 o :(1 OAFxtx +o..+x ):1+x+x2+ ....... 2" ) =1+2x+3x+...... +nx"!
1-x (1-x)
f(0).g(x)=(1+2x +3x% 4. +nx"_1)><[l —3+i— ...... +(-D)" n+1j
x  x? x"
.. constant term in f(x)x g(x) is
c=12-22432 4% 4. ... 2D =12 +22 #3244 4 +n%1-22%2 +42% +6% +...]
when n is odd,
2
=12 4+22 4 402 =2[22 442 462 +..... +(n—1)2]={W—2.22[12+22+32+ ...... +(";1j 1

(n—lj [n—l j[ n—1 ]

. +1]2 +1

:n(n+1)(2n+l)_8 2 2 2 :n(n+1)(2n+1)_n(n—1)(n+l)
6 6 6 3

_n@m+1) n(n+1)x3_n(n+1)

- 6 2

Qn+1-2m-1)) =

2
DRn+1
when niseven, c=[12 +22 4. +n2]-2[22 +4% + ... +nﬁ=%—2.2{12+22+....+[%j}

n n n
D@n+1) [Ej'(5+lj£2'5+lj n+D2n+1) 1
:n(I’H- ! _3 : - 5 —gn(n+l)(n+2)

:%n(n+l)(2n+l—2(n+2)):—%n(n+l)




Assighment

1. The sequence i,i,ﬁ ........ is

7 N7
(a) H.P. (b) G.P. (c) AP. (d) None of these
th : 1 2 3 .
2. p" term of the series (3 ——J+[3 ——j+[3 ——j+ ..... will be
n n n
@) (3 + B] (b) (3 - Bj © [3 +2J (d) (3 —EJ
n n p p

3. If the 9th term of an A.P. be zero, then the ratio of its 29th and 19t term is

(@ 1:2 (b) 2:1 (c) 1:3 (d 3:1
4. Which of the following sequence is an arithmetic sequence

1
(@ fmwy=an+b;ne N (b) f)=kr';ne N (c) fW=(@n+b)kr";ne N (d) fm= p neN
( R 7]
n

5. Ifthe p™ term of an A.P.be gand ¢” term be p, then its rth term will be

(@ p+ag+r () p+qg-r () p+r—q (d p-gq-r
6. If the 9th term of an A.P. is 35 and 19th is 75, then its 20th term will be

(a) 78 (b) 79 (c) 80 (d) 81
7. If (a+1),3a,(4a+?2) are in A.P. then 7th term of the series is

(@) 10a+4 (b) -33 (c) 33 (d) 10a-4
8. It x,y,z arein A.P, then its common difference is

(@) x*-yz (b) Jy>-xz © Vz*-x (d) None of these

9. The 10t term of the sequence \/E \/E V27, .S

(a) 243 (b) /300 © /363 (d) 432
10.  Which term of the sequence (- 8 + 18i), (- 6+15i), (- 4 + 12i), ........ is purely imaginary

(a) 5w (b) 7t (c) 8t (d) 6t
11.  If (m +2)th term of an A.P. is (m+2)2-m2, then its common difference is

(@) 4 (b) -4 () 2 (d) -2

12. ForanAP, T, +T; — T, =10, T, + 1y =17, then common difference is

(a) 0 (b) 1 © -1 (d) 13




13. Iftan n@ =tan m 6, then the different values of § will be in
(a) AP. (b) G.P. (c) H.P. (d) None of these

14. Ifthe p™,4™ and r™ term of an arithmetic sequence are a, b and ¢ respectively, then the value of [a (q - r)+b(r - p)+ ¢ (p - q)]=

1

(@ 1 (b) -1 (9 0 (d) 5
15. If nth terms of two A.P.'s are 3n + 8 and 7n +15, then the ratio of their 12th terms will be
4 7 3 8
> b) — 2 d =
@ 5 ) © > @ -

16.  The 6t term of an A.P. is equal to 2, the value of the common difference of the A.P. which makes the product ,a,a; leastis given by

(@ % (b) el (©) % (d) None of these

th

17. If p timesthe p™ term of an A.P. is equal to q times the ¢” term ofan A.P., then (p + @™ termis

@) 0 (b) 1 © 2 d 3

1
18.  The numbers #(> +1), — 3 1> and 6 are three consecutive terms of an A.P. If t be real, then the next two terms of A.P. are

(@ -2,-10 (b) 14,6 (c) 14,22 (d) None of these
19.  Ifthe pth term of the series 25, 22 % , 20 %, 18 %, ...... is numerically the smallest, then p=
(@ 11 (b) 12 () 13 (d) 14
20. The second term of an A.P. is (x - y) and the 5t term is (x + y), then its first term is
1 2 4 5
a) x——y b) x-— c) x—— d) x-——
(@) 37 (b) 37 () 37 (d) 37
21.  The number of common terms to the two sequences 17, 21, 25, .....417 and 16, 21, 26, ..... 466 is
(@ 21 (b) 19 () 20 (d) 91
22. InanAP.firsttermis 1.If 7; 75 + 7,75 is minimum, then common difference is
(@) -5/4 (b) -4/5 (c) 5/4 (d) 4/5
23. Letthesets A={2,4,6,8,....} and B={3, 6,9, 12, ...}, and n(4) = 200, n(B) = 250. Then
(@) n(AnB)=67 (b) n(Au B)=450 (c) n(AnB)=66 (d) n(AvuB)=384

24. The sum of first n natural numbers is

(a) n(n-1) () 22 (@ n(n+1) @ "

25.  The sum of the series %+%+%+ ...... to 9 terms is
5 1 3

@ -¢ (b) -3 (c) 1 @ -3
26. The sum of all natural numbers between 1 and 100 which are multiples of 3 is

(a) 1680 (b) 1683 (c) 1681 (d) 1682
27.  The sum of 1+3+5+7+.... upto n terms is

(@ (+1y (b) @n’ @ »° @ @-1’
28.  Ifthe sum of the series 2+ 5+ 8+11 ...... is 60100, then the number of terms are

(a) 100 (b) 200 (c) 150 (d) 250

29. If the first term of an A.P. be 10, last term is 50 and the sum of all the terms is 300, then the number of terms are




@ 5 (b) 8 (o) 10 (d) 15
30. The sum of the numbers between 100 and 1000 which is divisible by 9 will be

(a) 55350 (b) 57228 (c) 97015 (d) 62140
31.  If the sum of three numbers of a arithmetic sequence is 15 and the sum of their squares is 83, then the numbers are
(@ 4,56 (b) 3,5,7 (0 1,59 (d) 2,58

32.  Ifthe sum of three consecutive terms of an A.P. is 51 and the product of last and first term is 273, then the numbers are

(a) 21,17,13 (b) 20,16,12 (c) 22,18, 14 (d) 24,20,16
33.  There are 15 terms in an arithmetic progression. Its first term is 5 and their sum is 390. The middle term is
(a) 23 (b) 26 (0 29 (d) 32

1
34. If S, =nP+ 3 n(@m—1Q, where S, denotes the sum of the first n terms of an A.P. then the common difference is

(@) P+@Q (b) 2P+3Q (c) 20 (d) @
35.  The sum of numbers from 250 to 1000 which are divisible by 3 is
(a) 135657 (b) 136557 () 161575 (d) 156375

36.  Four numbers are in arithmetic progression. The sum of first and last term is 8 and the product of both middle terms is 15. The least
number of the series is

(@) 4 (b) 3 (0 2 (d 1
37. The number of terms of the A.P. 3,7, 11, 15 ... to be taken so that the sum is 406 is
@ 5 (b) 10 (o) 12 (d) 14
38. The consecutive odd integers whose sum is 452 - 212 are
(a) 43,45,...,75 (b) 43,45,....79 (c) 43,45,...,85 (d) 43,45,...,89

39. If common difference of m A.P.'s are respectively 1, 2,..... m and first term of each series is 1, then sum of their mth terms is

(a) %m(m +1) (b) %m (m*+1) (0) %m(mz -1) (d) None of these
40. The sum of all those numbers of three digits which leave remainder 5 after division by 7 is

(@) 551x129 (b) 550x 130 (c) 552x128 (d) None of these
41. IfS,=n’p and S, =m’p,m #n, in AP, then S, is

(@) p? (b) p3 () p* (d) None of these
42. An AP. consists of n (odd terms) and its middle term is m. Then the sum of the A.P. is

(@) 2mn (b) %mn (c) mn (d) mn?

43. The minimum number of terms of 1+3+5+7+..... that add up to a number exceeding 1357 is

(a) 15 (b) 37 () 35 d) 17

44.  If the ratio of the sum of n terms of two A.P.'s be (7n+1) : (4n+27), then the ratio of their 11th terms will be
(@) 2:3 (b) 3:4 (c) 4:3 (d 5:6

45. The interior angles of a polygon are in A.P. If the smallest angle be 120° and the common difference be 5, then the number of sides is

(@) 8 (b) 10 (0 9 (d) 6
46. The sum of integers from 1 to 100 that are divisible by 2 or 5 is
(a) 3000 (b) 3050 (c) 4050 (d) None of these

47.  If the sum of first n terms of an A.P. be equal to the sum of its first m terms, (m # n), then the sum of its first (m + n) terms will be




48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

(@) 0 (b) n (c) m (d) m+n

If a1, az ,......., an are in A.P. with common difference d, then the sum of the following series is
sind (coses a, .cosec a, + COSeC a,.COSeC d; +....... + cosec a,_; cosec a,,)
(@) seca, —seca, (b) cota, —cota, (c) tana, —tana, (d) cosec a, —cosec a,,

The odd numbers are divided as follows

1 3
5 7 9 11

13 15 17 19 21 23

Then the $um'of »™

row is
(@) 272" +2"' —1] w)%mu) (© 2n (d) 4n°

If the sum of n terms of an A.P.is 2n* +5n, then the n™ term will be

(@) 4n+3 (b) 4n+5 () 4n+6 (d) 4n+7
The nth term of an A.P.is 3n—1. Choose from the following the sum of its first five terms
(a) 14 (b) 35 (c) 80 (d) 40

If the sum of two extreme numbers of an A.P. with four terms is 8 and product of remaining two middle term is 15, then greatest
number of the series will be

(@) 5 (b) 7 (c) 9 (d) 11
The ratio of sum of m and n terms of an A.P. is m?:n?, then the ratio of mth and nth term will be

m—1 n—1 2m —1 2n—1
—_— b d
@ n—1 ®) m—1 © 2n—1 (@) 2m—1

e a+l |
The value of x satisfying log, x + logﬁ X+ log% X+ + log% X = > will be

@ x=a () x=a" (© x=al''" (d) x=a""

Sum of first n terms in the following series cot ™ 3 +cot™ 7 +cot™ 13 +cot™ 21 +..... is given by

(a) tan’l[ 1 ] (b) Cot’l[’H_ZJ (€ tan"'(r+1)—tan"'1 (d) All of these
n+2 n

Let S, denotes the sum of n terms of an A.P.If S, =3S,, then ratio ?" =

n

(a) 4 (b) 6 (c) 8 (d) 10
If the sum of the first n terms of a series be 51> + 2n, then its second term is
(@ 7 (b) 17 (c) 24 (d) 42

All the terms of an A.P. are natural numbers. The sum of its first nine terms lies between 200 and 220. If the second term is 12, then
the common difference is

(a) 2 (b) 3 (c) 4 (d) None of these

If S, =a,+a, +a4+...upto 100 termsand S, =q, +a; +as +...... up to 100 terms of a certain A.P. then its common difference d is
S-S5,

@ S-S, b §,-5, (g ——= (d) None of these

2

In the arithmetic progression whose common difference is non-zero, the sum of first 3n terms is equal to the sum of the next n terms.
Then the ratio of the sum of the first 2n terms to the next 2n terms is

(a) % (b) % (o) % (d) None of these

If the sum of n terms of an A.P. is nA +nzB, where 4, B are constants, then its common difference will be

(a) A-B (b) A+B (©) 24 (d) 2B




62. A number is the reciprocal of the other. If the arithmetic mean of the two numbers be % , then the numbers are

1 4 3 4 25 3 2
@ 7 ® 3 © 53 @23
63.  The arithmetic mean of first n natural number
n—1 n+1 n
(@) 3 (b) 5 () 5 (d) n
64.  The four arithmetic means between 3 and 23 are
(@) 5911,13 (b) 7,11,15,19 (c) 5,11,15,22 (d) 7,15,19,21
65.  The mean of the series a, a + nd, a + 2nd is
(@) a+(mn—-1d (b) a+nd (c) a+(m+1d (d) None of these

66. If n A M. s are introduced between 3 and 17 such that the ratio of the last mean to the first mean is 3 : 1, then the value of n is
(@ 6 (b) 8 (c) 4 (d) None of these

67. The sum of n arithmetic means between a and b, is
(@) 2erb) () nGa+h) (o et (@ @+D@a+h)

68. Given that n A.M.'s are inserted between two sets of numbers a, 2b and 2q, b, where a, b € R. Suppose further that m™ mean between

these sets of numbers is same, then the ratio a : b equals
(@ n-m+1:m (b) n-m+1:n (c) n:n-m+1 (d m:in-m+1

69.  Given two number a and b. Let A denote the single A.M. and S denote the sum of n A.M.'s between a and b, then S/A depends on

(@) nab (b) n,b (c) na (d) n
70. The AM.of series a+(a+d)+(@+2d)+..... +(a+2nd) is
(@) a+(n—-1)d (b) a+nd (c) a+(n—1d (d) None of these

71. If 11 AM's are inserted between 28 and 10, then three mid terms of the series are

41 35 41 43 61 62
a) —.,19,—= b) 20,—,— ) 20,—,— d) 20, 22,24
@ - 5 (b) D) (c) >3 (d)

72. If f(x+y,x—y)=xy,then the arithmetic mean of f(x,y) and f(y, x) is
(@) x () y (c) 0 (d) 1

8 8
73.  If A.M. of the roots of a quadratic equation is 3 and the A.M. of their reciprocals is 7 then the quadratic equation is

(@) 7x*+16x+5=0 (b) 7x*-16x+5=0 () 5x*—16x+7=0 (d) 5x°-8x+7=0
74. If a1=0 and a1, az, as,....an are real numbers such that | a;|=|ai-1+1]| for all i, then A.M. of the numbers ai, az, .....an has the value x
where
(@) x<1 (b) )c<—l (c) xz—l (d) x:l
2 2 2

75.  If AM. of the numbers 5'"* and 5'™* is 13 then the set of possible real values of x is

(a) {5,%} () {1,-1} () {x|x>—-1| =0,xeR} (d) None of these




76. If 2x, x+ 8, 3x + 1 are in A.P., then the value of x will be
(@ 3 (b) 7 (@ 5 (d) -2

77. Iflogs2, logs(2x -5) and logs (2“ —%j are in A.P., then x is equal to

@ 1.+ ) 1.+ © L2 (d) None of these
2 3 2
78. If g, denotes the m™ term of an A.P., then a, =
(a) am+k +am—k (b) am+k _am—k (C) 2 (d) None Of these
2 2 [ + Ay

79. If1,logyx, log.y, - 15 logxz are in A.P., then
@@ '=x (b) x=y"' @ 7=y @ x=y'=2
(e) All of these
1 1

80. If ) , are in A.P,, then
p+q r+p q+r
(@) p,q,rareinAP. (b) p*q%r* arein AP. (d) l,l,l are in A.P. (d) None of these
P qr

81. Ifa,b,c arein AP, then b% —ac is equal to

() L (a+c) (b) L (a-cy (©) 1 (a+c) (d) 1 (a—c)

4 4 2 2

82. [If gq,a,,a,,.... are in A.P. then a,,a,,a, arein AP.ifp, g, rarein

(a) AP. (b) G.P. (c) H.P. (d) None of these

83.  If the sum of the roots of the equation ax” +bx +¢ =0 be equal to the sum of the reciprocals of their squares, then bc?, ca®, ab* will

bein
(a) AP. (b) G.P. (c) H.P. (d) None of these
84. If P ! , ! , be consecutive terms of an A.P., then (b - ¢)?, (c - a)?, (a - b)2 will be in
-c c—a a-
(a) G.P. (b) A.P. (c) H.P. (d) None of these

85. If a®, b?, ¢? arein AP, then (b+ ), (c+a)" and (a+b)" willbein

(a) H.P. (b) G.P. (c) AP. (d) None of these
86. If the sides of a right angled triangle are in A.P., then the sides are proportional to

@ 1,23 () 2,3,4 (0 3,4,5 (d) 4,56
87. If g b, carein A.P, then the straight line ax + by + ¢ = 0 will always pass through the point

(@ -1,-2) (b) 1,-2) (0 L2 (d 1.2
88. If a, b, c are in A.P. then (az——c)z =

(b° —ac)

(@ 1 (b) 2 () 3 (d) 4
89. Ifa, b, c,d, e fare in A.P., then the value of e - c will be

(@ 2(c-a (b) 2(f-a) (c) 2(d-c) (d) d-c

90. Ifp,q,rarein A.P.and are positive, the roots of the quadratic equation px2+ gx + r = 0 are all real for




91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

(a) ‘1_7 24\/5 (b) ‘3—7 <4\/§ (c) Allpandr (d) Nopandr
P r
If a,a,,a a, are in A.P., where g, >0 for all i, then the value of ! + L + + !
15 Ups Uz eeees n -y i , tnen tne value 0f ———+———""F—t1........ —_— =
\/2+\/a—2 \/Z-,—\/Z Vanfl+\/z

n—1 n+l1 n— n+l1

(@ ——— ) ——— (© : @ ————
Jay +fa, Jay +fa, Jay =a, Jay =a,

Given a+d > b +c where a, b, ¢, d are real numbers, then

(@) a b,c dare in AP. (b) l,l,l,l are in A.P.
ab cd
. 1 1 1 1 .
(c) (@+b),b+c),(c+d),(a+d) arein AP. (d) , , , are in A.P.
a+b b+c c+d a+d

Ifa, b, carein A.P., then (a + 2b-¢) (2b+c -a) (c+a- b)equals

(@) %abc (b) abc (c) 2abc (d) 4 abc

If the roots of the equation x> —12x? +39x —28 =0 are in A.P,, then their common difference will be

(@ =1 (b) =2 (c) £3 (d) +4
If1, logo(3'™ +2), log; (4.3" —1) are in A.P.,, then x equals

(@) log,4 (b) I-log;4 (c) 1-log,3 (d) log,3
If a, b, ¢, d, e are in A.P. then the value of a+b+4c - 4d + e in terms of q, if possible is
(@) 4a (b) 2a (c) 3 (d) None of these
If @,a,,a,.......a,,,, arein A.P. then Gowe1 = | Don = 4 . + 20227 % 5 equal to
’ A+l + a ayy + a, (2} + a,
- 1
(@) "(”T”)M ) ”(”T” © @+ —a) (d) None of these

n+l

If the non-zero numbers x, y, z are in A.P. and tan~! x, tan ! ¥, tan”! z are also in A.P., then

(@ x=y=z (b) x =) (@ x*=»x (d) z*=xy
If three positive real numbers g, b, ¢ are in A.P. such that abc =4, then the minimum value of b is
(a) 9113 (b) 7213 © 172 ) 9312

If sina, sin”> &, 1, sin* @ and sin® « are in A.P., where —7 < & < 7, then « lies in the interval
@ (x/2,x/2) (b) (x/3,7/3) (c) (—x/6,7/6) (d) None of these

If the sides of a triangle are in A.P. and the greatest angle of the triangle is double the smallest angle, the ratio of the sides of the
triangle is
(@) 3:4:5 (b) 4:5:6 (c) 5:6:7 (d) 7:8:9

If a, b, c of a AABC are in A.P., then cot % =

(@) 3tan % (b) 3tan g (c) 3cot % (d 3 cotg

If a, b, c are in A.P. then the equation (a — b)x 2 4 (c—a)x+(b —c)=0 has two roots which are

(a) Rational and equal (b) Rational and distinct (c) Irrational conjugates (d) Complex conjugates
The least value of 'a’ for which 5'** +5'™%, %, 25% +257" are three consecutive terms of an A.P. is

(a) 10 (b) 5 (c) 12 (d) None of these
5 x+a x+pf x+a-y

a, B,y,0 arein A.P.and jf(x)dx =—4, where f(x)=|x+ x+y x—1 |, then the common difference d is
0 xX+y x+06 x—-p[+9

@ 1 (b) -1 (0 2 (d -2




106. If the sides of a right angled triangle form an A.P. then the sines of the acute angles are

34 1 Js-1 |5 +1 NERS
a) —,— b \/g,— C , d —,—
(a) 53 (b) 3 () 3 5 (d) )
107. Ifx,y,z are positive numbers in A.P., then
@ »=2x (b) y=2Vxz
(9 ﬂ+u has the minimum value 2 (d) Xty + yrz >4
2y —x 2y-z 2y—-x 2y-z

108. Ifthe 4™,7™ and 10™ terms of a G.P. be g, b, ¢ respectively, then the relation between a, b, c is

a+c

2

(@ b= (b) a*=be (© b*=ac (d) c*=ab

109. 7t term of the sequence \/E \/ﬁ 5\/5, ....... is
a) 125410 (b) 25v2 (c) 125 d) 1252

110. Ifthe 5t term of a G.P. is % and 9th term is %, then the 4th term will be

3 1 1 2
@ 5 ®) 3 © 5 @
111. If the 10th term of a geometric progression is 9 and 4th term is 4, then its 7th term is
@ 6 () 36 © 5 @ -
112. The third term of a G.P. is the square of first term. If the second term is 8, then the 6t term is
(a) 120 (b) 124 (c) 128 (d) 132
113. The 6th term of a G.P. is 32 and its 8th term is 128, then the common ratio of the G.P. is
@ -1 (b) 2 (c) 4 (d) -4
114. The first and last terms of a G.P. are a and [ respectively, r being its common ratio; then the number of term in this G.P. is
(@) % ® 1 —% © % @ 1 +%
115. Iffirst term and common ratio of a G.P. are both ‘/§2+ d . The absolute value of nt term will be
(a) 2n (b) 4n (0 1 (d) 4
116. Inany G.P.the last term is 512 and common ratio is 2, then its 5t term from last term is
(@) 8 (b) 16 () 32 (d) 64
117. Given the geometric progression 3, 6, 12, 24, ..... the term 12288 would occur as the
(@) 11thterm (b) 12thterm (c) 13thterm (d) 14thterm
118. Let {z,} be asequence of integers in GP in which ¢, : 7, =1:4 and 7, +¢; =216. Then ¢, is
(a) 12 (b) 14 (c) 16 (d) None of these

119. ¢, f are the roots of the equation x>=3x+a=0 and y,0 are the roots of the equation x2-12x+b=0. If L.y,6 form an

increasing G.P., then (a,b)=




(@ 312) (b) (12,3) (c) (2,32) (d) (4 16)

120. If (p+¢)" terma G.P.be m and (p - q)th term be n, then the pth term will be

(@ m/n (b) vmn (c) mn (d o
121. If the third term of a G.P. is 4 then the product of its first 5 terms is

() 4° (b) 4* () 43 (d) None of these
122. Ifthe firsttermofa G.P. g;,a,, as,......... is unity such that 4a, +5a, is least, then the common ratio of G.P. is

(a) —% (b) —% (c) % (d) None of these

123. Fifth term of a G.P. is 2, then the product of its 9 terms is
(a) 256 (b) 512 (c) 1024 (d) None of these

124. If the nth term of geometric progression 5,— 3 , 3 — 2 R is > , then the value of n is
2 4 8 1024

(a) 11 (b) 10 © 9 d) 4

125. The sum of 100 terms of the series .9+ .09 +.009...... will be

1 100 1 106 1 106 1 100

126. If the sum of three terms of G.P. is 19 and product is 216, then the common ratio of the series is

3 3
@ -3 (b) = (c) 2 (d) 3

127. If the sum of first 6 terms is 9 times to the sum of first 3 terms of the same G.P., then the common ratio of the series will be

1

(@ -2 (b) 2 (9 1 (d) 5
128. If the sum of n terms of a G.P. is 255 and nthterm is 128 and common ratio is 2, then first term will be
(@ 1 (b) 3 (c) 7 (d) None of these

129. The sum of 3 numbers in geometric progression is 38 and their product is 1728. The middle number is
(@ 12 (b) 8 (c) 18 (d) 6

130. The sum of few terms of any ratio series is 728, if common ratio is 3 and last term is 486, then first term of series will be

(a) 2 (b) 1 © 3 d) 4

n+1

131. The sum of n terms of a G.P.is 3 B then the common ratio is equal to

3 3 39
— b) — — d) N f th
(a) T (b) 256 (c) 256 (d) None of these

132. The value of n for which the equation 1+r+ P+ =1 +9A+ DA +rHA + %) holds is

(a) 13 (b) 12 () 15 d) 16

13
133. The value of the sum Z(i” +i"*1), where i=+/-1, equals

n=1

(a) i (b) i-1 ©) -i d o
20

1
134. Forasequence a,a,......... a, given a, =2 and el —— Then Zar is

a
n r=1




(a) %[4 +19 %3] (b) 3(1 —3%) (c) 2(1-329 (d) None of these

135. Thesumof (x +2)" " +(x +2)" 2 (x + D+ (x +2)" > (x +1)* +...(x +1)"" isequal to

(@) (x+2y2—(x+1) b)) x+2)" =@+
(@ (x+2) —(x+1) (d) None of these
Level-2
. .1 3 7 15 .
136. The sum of the first n terms of the series —+ —+ —+ —+....... is
2 4 8 16
(@ 2"-n-1 (b) 1-27" (c) n+2™" -1 (d 2"-1

137. Ifthe product of three consecutive terms of G.P. is 216 and the sum of product of pair - wise is 156, then the numbers will be

(@ 1,3,9 (b) 2,6,18 (©) 3,9,27 (d) 2,4,8

138. If f(x) is afunction satisfying f(x +y) = f(x)f(y) forall x,ye N suchthat f(1)=3 and Zf(x) =120. Then the value of n is

x=1

(a) 4 (b) 5 (c) 6 (d) None of these
139. The first term of a G.P. is 7, the last term is 448 and sum of all terms is 889, then the common ratio is

(@ 5 (b) 4 () 3 (d) 2
140. The sum of a G.P. with common ratio 3 is 364, and last term is 243, then the number of terms is

(@) 6 (b) 5 (c) 4 (d) 10
141. AG.P. consists of 2n terms. If the sum of the terms occupying the odd places is S, and that of the terms in the even places is §,, then

S,/8, is

(a) Independentofa (b) Independent of r (c) Independentof aandr (d) Dependentonr
142. Sum of the series 2 + 8 + 26 + 30 + e to n terms is

39 27 81
(@) n—l(3”—1) (b) n+l(3"—1) (9) n+l(1—3’”) (d) n+l(3’”—1)
2 2 2 2

143. Ifthe sum of the n terms of G.P. is S product is P and sum of their inverse is R, then P? is equal to

R S RY' sy
a) — b) — C — d —
(@) S (b) 2 )] ( S] (d) ( R]
144. The minimum value of n such that 1+3 +32 +..... +3" >1000 is
@ 7 (b) 8 (c) 9 (d) None of these

145. If every term of a G.P. with positive terms is the sum of its two previous terms, then the common ratio of the series is

(@ 1 ® % © 62_1 (@ 62”

49
146. If (1.05)° =11.658, then 2(1.05)" equals

n=1

(a) 20834 (b) 212.12 (© 21216 (d) 213.16
147. If 4. a,.a;.....a, are in G.P. with first term 'a’ and common ratio 'r' then —1-2 32% > ?ﬂ“ = s + % is equal to
ap =4y 4y —d4z 43 — 4, Ay — 4y
nr n-1y nr n—"1r
a b c d ——
(@) 1-r? () 1-r? (© 1-r (@) 1-r

148. The sum of the squares of three distinct real numbers which are in G.P. is S2. Iftheir sumis a S, then




(@ l<a*<3 (b) %<a2<1 (€ l<a<3 (d) %<a<1

149. Ifthe sum of the series 1 + 2 + iz + iz +....0 is a finite number, then
X x x°
@ x>2 b)) x>-=2 (6 x> % (d) None of these

150. If y=x—x?>+x> —x* +....o0, then value of x will be

1 ) 1
@ y+— b)) —— © y-— @ ——
y I+y y 1-y
151. Ifthe sum of an infinite G.P. be 9 and the sum of first two terms be 5, then the common ratio is
1 3 3 2
a) — b) = ) — d —
@ 5 ) 2 @ 5 @ 3
152. 2.357=
2355 2370 2355
a) —— b) —— ) —— d) None of these
@ 1001 ®) 997 (© 999 @
153. The first term of a G.P. whose second term is 2 and sum to infinity is 8, will be
(@) 6 (b) 3 (0 4 (d 1

154. The sum of infinite terms of a G.P. is x and on squaring the each term of it, the sum will be y, then the common ratio of this series is

22 2, .2 2 2
X< -y X" +y X" -y X" +y
a b c d
@ ©) 5= © 5 @ 5=
’ 45 .
155. If 3+3a+3a” +....... © = ? then the value of a will be
15 7 7 15
a) — b) — c) — d —
(@) >3 (b) T () g (d) 7
156. The sum can be found of a infinite G.P. whose common ratio is r
(@) Forall values of r (b) For only positive value of r (c) OnlyforO<r<1 (d) Onlyfor-1<r<1(r=0)
4 3
157. The sum of infinity of a geometric progression is 3 and the first term is 1 The common ratio is
7 9 1 7
a) — b) — g — d —
() T (b) 16 () 5 (d) 9
158. The value of 4'/3.4'7°.4"%7  wis
(@ 2 (b) 3 (c) 4 (d) 9
159. 0.14189189189.... can be expressed as a rational number
7 7 525 21
a) —— b) — g — d —
@ 3700 () 50 (©) 111 (@) 148
160. The sum of the series 5.05 +1.212 +0.29088 +...© is
(a) 6.93378 (b) 6.87342 (c) 6.74384 (d) 6.64474
161. Sum of infinite number of terms in G.P. is 20 and sum of their square is 100. The common ratio of G.P. is
(@ 5 (b) 3/5 (c) 8/5 (d) 1/5
162. Ifin an infinite G.P. first term is equal to the twice of the sum of the remaining terms, then its common ratio is
(@ 1 (b) 2 () 1/3 (d -1/3

163. The sum of infinite terms of the geometric progression




() V202 +1)? () 2 +1) © 5v2 d) 3v2+5

164. Ifx> 0, then the sum of the series e ™ —e 2 + % ... o is
1 1 1

a C d

(@) l1-e™™ e’ —1 © 1+e™™ @ 1+e*
165. The sum of the series 0.4 +0.004 +0.00004 +....... o is

11 41 40 2
a) — b) — ) — d —
@) 25 ®) 100 ©) 99 (@) 5

166. A ball is dropped from a height of 120 m rebounds (4/5)t of the height from which it has fallen. If it continues to fall and rebound in
this way. How far will it travel before coming to rest ?

(a) 240m (b) 140m (c) 1080 m (d) o
c’ c’ c!
167. The series C + + >+ =t has a finite sum if C is greater than
1+C A+C) dA+Cy
(@ -1/2 (b) -1 (c) -2/3 (d) None of these

168. If A =1+ +r* +#°7 +....o0, then the value of r will be

A_1)/* | 1/z
(@) Ad-Ay (b) (—j (©) (—— lj (d) Ad-4)"*
A A
1 1 1 1 1 1 .
169. The sum to infinity of the following series 2+—+—+—+—+—+—+...., willbe
2 3 2 3 27 3
7 9
a) 3 b) 4 ) — d =
() (b) () 5 (d) 5

170. x=l+a+a’+....o@<1), y=1+b+b*+....oob <1).Then the value of 1 +ab +a’bh* +.....o is

_®r b —2 o —2 @ —2
x+y-1 x+y+1 x—-y-1 x—-y+1
o x 1 1 1 .
171. The value of ' , where a =0.2,b = \/g, X = Z + g + E + . tooois
(@ 1 (b) 2 (c) 1/2 (d) 4
172. The sum of an infinite geometric series is 3. A series, which is formed by squares of its terms have the sum also 3. First series will be

333 3 11 1 1 11 1 1 1 1 1
a) —,—,—,— .. b) —,—,—,—..... ) — = — = d) L-——,—,——,
()2486 ()2486 ()39281 (@ 37327 33
173. If l+cosa+cos?a+.... w=2—42, thena, O<a<nx)is
(@ /8 (b) #/6 (c) /4 (d) 3z/4
174. Consider an infinite G.P. with first term a and common ratio r, its sum is 4 and the second term is 3/4 , then
7 3 3 1 3 1
a) a=—,r=— b) a=—,r=— ) a=2r=— d a=3r=—
(@) 4 7 (b) > 5 () 3 (d) 2
175. Let n(> 1) be a positive integer, then the largest integer m such that (»" +1) divides (1 +n+n” +.... +n'?), is
(a) 32 (b) 63 (c) 64 (d) 127
176. If |a|<1and |b|<1, then the sum of the series a(a+b)+a’@@® +b*)+a* (@ +b>)+..... upto o« is
a ab a* ab b a b2 ab
a + b + c + d +
(=) l-a 1-ab () 1-a®> l-ab () a-b 1l-a (4 1-b* 1-ab

177. If Sisthe sum to infinity of a G.P., whose first term is a, then the sum of the first n terms is

(@ s (1 —%} (b) S {1 —[1 —?H © a [1 - (1 - %H (d) None of these

1 1 1
178. If S denotes the sum to infinity and S, the sum of n terms of the series 1+ 7 + 7 +§ +....., suchthat § -5, <

, then the least

value of n is




(a) 8 (b) 9 (©) 10 d 11

179. If exp. {(sin2x+sin4x+sinx+...+o0) loge2} satisfies the equation x* —9x +8 = 0, then the value of LX.,O <x<Zis
cos x +sin x 2
(a) %(\/5 +1) (b) %(\/5 -1 © 0 (d) None of these
Level-1

180. If G be the geometric mean of x and y, then % +% =
G —x G -y

1
G? G?
181. If n geometric means be inserted between a and b, then the nth geometric mean will be

@ G* (b) (d) 3G

n 1

_n n-1 n 1
(a) a[ﬁj"'] (b) a[ﬁj " © a[ﬁj’”] ) a(ﬁj”
a a a a

182. If % be the geometric mean of a and b, then n=
a’+

(@ o b)) 1 (c) 1/2 (d) None of these
183. The G.M. of roots of the equation x> —18x+9 =0 is

(@) 3 (b) 4 (0 2 (d 1
184. Iffive G.M.'s are inserted between 486 and 2/3 then fourth G.M. will be

(@ 4 () 6 (c) 12 (d) -6
185. If4 G.M’s be inserted between 160 and 5 them third G.M. will be

(@ 8 (b) 118 (c) 20 (d) 40

1
186. The product of three geometric means between 4 and 1 will be

(a) 4 (b) 2 () -1 (d 1
187. The geometric mean between -9 and -16 is
(@) 12 (b) -12 (c) -13 (d) None of these

188. If n geometric means between a and b be G,, G,, ... G, and a geometric mean be G, then the true relation is

(@ G,.G,....G,=G ) G,.G,....G,=G"" (© G,.G,....G,=G" (d) G,.G,....G,=G*"

1
189. If x and y be two real numbers and n geometric means are inserted between x and y. now x is multiplied by k and y is multiplied m

m

and then n G.M’s. are inserted. The ratio of the n” G.M’s. in the two cases is

n—1 1

(@) k™ :1 (b) 1:km+! (© 1:1 (d) None of these

190. Ifa,b,careinG.P., then
(@) a®®>+a>)=c®*+c*  (b) a®®+c?)=c@® +b>) (©) d*b+c)=c*a-b) (d) None of these

191. Ifxis added to each of numbers 3, 9, 21 so that the resulting numbers may be in G.P., then the value of x will be
(a) 3 ) (© 2 @ -
2 3

192. If log, a,a*’? and log, x arein G.P. then x=




(a) —log,(og, a) (b) —log,(log, b) (c) log,(log, a)—log,(log, b) (d) log,(log, b)—log,(og, a)

193. If Zn, @.an, Zn3 are in G.P. then the value of n is
n=1 n=1

n=1

(@) 2 (b) 3 (c) 4 (d) Nonexistent
194. Ifp, q, rarein A.P, then pth, gth and rth terms of any G.P. are in

(a) AP (b) G.P.

(c) Reciprocals of these terms are in A.P. (d) None of these

195. Ifa, b, carein G.P. then

(a) %, b% c*areinG.P. (b) a*®+c),c*(a+b),b*(a+c) areinG.P.
b
(c) a , s °_ areinG.P. (d) None of these
b+c c+a a+b

196. Letaand b be roots of x> —3x+p =0 and let ¢ and d be the roots of x> —12x +¢ =0, where g, b, ¢, d form an increasing G.P. Then

the ratio of (q + p) : (q - p) is equal to

(@ 8:7 (b) 11:10 (c) 17:15 (d) None of these
197. Ifthe roots of the cubic equation ax® +bx? +cx +d = 0 are in G.P., then

(@) cla=bd (b) ca® =bd? (© a’b=cd (d) ab® =cd®
198. If x;, x,,x; aswellas y,,y,,y; arein G.P. with the same common ratio, then the points (x;,y,),(x,,y,) and (x5,y5)

(a) Lie on a straight line (b) Lie on an ellipse (c) Lieonacircle (d) Are vertices of a triangle

199. Let f(x)=2x+1. Then the number of real values of x for which the three unequal numbers f(x), f(2x), f(4x) arein GP is

(@ 1 (b) 2 (c) O (d) None of these
200. Srdenotes the sum of the first r terms of a G.P. Then §,,S,,-S,,S;, —S,, arein

(a) AP. (b) G.P. (c) H.P. (d) None of these
201. If '’ =b"Y =c% and a,b,c are in G.P., then x,y, zwill be in

(a) A.P. (b) G.P. (c) H.P. (d) None of these

202. Ifx,y,zareinG.P.and a* =b” =c°, then

(@) log,c=log,a (b) log,a=log, b (c) log.b=log,c (d) None of these

203. Three consecutive terms of a progression are 30, 24, 20. The next term of the progression is
(a) 18 (b) 17 % (c) 16 (d) None of these

204. The 5t term of the H.P., 2,2 %, 3 %, ...... will be

(a) 5% (b) 3% (€ 1/10 (d) 10




205. If5thtermofaH.P.is ﬁ and 11th term is 6]_9 , then its 16t term will be

1 1 1 1
(@ 30 (b) = (©) 0 (d ey

1 1
206. Ifthe 7thterm of a H.P.is E and the 12th term is E then the 20th term is

1 1 1 1
(@ 37 (b) 1 (9 = (d Ty

207. If6th termofaH.P.is 61_1 and its tenth term is % then first term of that H.P. is

1 1 1 1
@ 5 ®) 55 @ < @ -

208. The 9th term of the series 27+ 9 + 5 §+ 3 g+ ..... will be

@ 19 O © 5 @ o
209. InaH.P, pthterm is q and the gt term is p. Then pqth term is
(@ o (b) 1 (c) paq (d) palp+q)
bc ca ab

210. Ifa, b, c berespectively the pth, gth and rth terms of a H.P,,then A=|p ¢ r| equals
1 1 1

(@ 1 (b) O (c) -1 (d) None of these
Level-1
a)Hl +bn+l
211. If ”—b” be the harmonic mean between a and b, then the value of n is
a’ +
(@ 1 (b) -1 (@ 0 (d) 2
212. If the harmonic mean between a and b be H, then Hta H+b
H-a H-b
(a) 4 (b) 2 (o 1 (d) a+b
. . H H .
213. If His the harmonic mean between p and g, then the value of —+— is
P 9
@) 2 (b L4 © P*4 (d) None of these
p+q rq
214. H.M. between the roots of the equation x> —10x+11=0 is
1 5 21 11
a) — b) — ) — d —
(a) 5 (b) 21 (@ 20 (d) 5
215. The harmonic mean of and is
1—ab 1+ab
a a 1
a) —— b) ——— c) a d ———
@ = ) —s (© @ —
. 6 .
216. The sixth H.M. between 3 and E is
63 63 126 120
a) — b) — ) — d —
@) 120 (b) 12 () 105 (d) 63




1
217. Ifthere are n harmonic means between 1 and I and the ratio of 7t and (7 — 1) harmonic means is 9 : 5, then the value of n will be

(a) 12 (b) 13 (€) 14 d) 15

218. If mis aroot of the given equation (1 —ab)x? —(@®> +b*)x —(1 +ab) =0 and m harmonic means are inserted between a and b, then the
difference between last and the first of the means equals

(@ b-a (b) ab(b-a) (c) a(b-a) (d) ab(a-b)
Level-1
219. If ! + ! :l+l, then g, b, c are in
b—-a b-c a c

(a) AP. (b) G.P. (c) H.P. (d) In G.P.and H.P. both

220. Ifa b, carein H.P., then 4 s b s are in
b+c c+a a+b

(a) AP. (b) G.P. (c) H.P. (d) None of these

221. Ifa, b, ¢, d are any four consecutive coefficients of any expanded binomial, then ﬂ, b Z ¢ ,ﬂ are in
a c

(a) AP. (b) G.P. (c) H.P. (d) None of these
222. log, 2,logg 2,log,, 2 arein

(a) AP. (b) G.P. (c) H.P. (d) None of these
223. Ifa, b,careinH.P., then forall n e N the true statement is

(@) d"+c"<2b" (b) a"+c" >2b" () a"+c"=2b" (d) None of these
224. Which number should be added to the numbers 13, 15, 19 so that the resulting numbers be the consecutive term of a H.P.

(a) 7 (b) 6 (0 -6 (d -7

Level-2

225. If b% 4% ¢? arein AP, thena+c,b+c,c+a will bein

(a) AP. (b) G.P. (c) H.P. (d) None of these
226. Ifa, b, c,dbein H.P., then
(@) a*+c?>b*+d? (b) a*+d*>b>+c? () ac+bd >b*+c? (d) ac+bd >b*+d*
227. If ay,a,,a;,......, a, are in H.P, then q,a, +a,a; +........ +a,_,a, will be equal to
@ aa, (b) naya, () (m—Daa, (d) None of these
228. Ifx,y, zarein H.P, then the value of expression log(x + z)+log(x —2y + z) will be
(@) log(x—2) (b) 2log(x —2z) (c) 3log(x—7z) (d) 4log(x—-2z)
229. If %,y, Y erz are in H.P, then x, y, zare in
(a) A.P. (b) G.P. (c) H.P. (d) None of these
230. Ifa b, ¢ darein H.P., then
(@) a+d>b+c (b) ad> bc (c) Both (a)and (b) (d) None of these
Level-1
231. If|x| <1, then the sum of the series 1+2x +3x% +4x> +....... oo will be
1 1 1 1
(@ (b) (0) (d)
1-x 1+x 1 +x)° 1-x)*
232. The sum of 0.2+0.004 + 0.00006 + 0.0000008+...... to « is
200 2000 1000
a) — b) —— ) —— d) None of these
@ 891 () 9801 (c) 9801 ()

233. The n™ term of the sequence 1.1, 2.3, 4.5, 8.7,...... will be
(@) 2"@n-1) (b) 2"'@n+1) (© 2"'2n-1) (d) 2"@n+1)




234. The sum of infinite terms of the following series 1 +%+ 57—2 +;—(3) + ....will be
3 35 35 35
a) — b) — 0 — d —
(@ ®) © @ 3
235. The sum of the series 1+ 3x+ 6x2+10x3+......co will be
1 1 1
(@) (b) — @ —— d ——7
(1-x) 1—x (1+x) (1-xy
236. 2'7%.4'/8 81716 161732 is equal to
3 5
a) 1 b) 2 g = d —
(@) (b) () 5 (d) 5
2 3 4 .
237. The sum of 1+§+5—2+5—3+ ........ upto n terms is
25  4n+5 3  2n+5 3 3n+5 1 5n+1
a) —————— b) ———— ) ———— d) ———
= 16 16x5"" (®) 4 16x5"" () 7 16x5"" (@) 2 3x5"?

238. Thesumofi-2-3i+4+ ... upto 100 terms, where i=+/—1 is
(@) 50(—i (b) 25i () 2501 +i) (d) 100(1 —i)




239. nthterm of the series 2+4 +7+11 +...... will be
n*+n+1 5 nt+n+2 n*+2n+2
(@ ——— () n"+n+2 (c) — (d —
2 2 2
240. If 7, denotes the nth term of the series 2+3+6+11+18 +.... then tso is
(a) 49%-1 (b) 492 () 50%+1 (d) 49%+2
241. First term of the 11th group in the following groups (1), (2, 3, 4), (5,6, 7, 8,9), ... is
(a) 89 (b) 97 (c) 101 (d) 123
242, The sum of the series 6 +66 +666 +...... upto n terms is
(@) (10" -9rn+10)/81 (b) 2710™" —9n—10)/27 () 2710"-91-10)/27 (d) None of these
243. Sum ofn terms of series 12 +16 +24 +40 +..... will be
@ 2Q2"-D+38n (b) 22" -1)+6n () 32"-D+8n (d) 42" -D+8n
244. If|a|<1 and |b|<1, then the sum of the series 1 +(1+a)b+(1+a +a®b? +(A+a+a® +ab’ +...... is
1 1 1 1
@ ———— (b)) ——— () ——— (d)
1-a)(1-b) (1 —-a)(1 —ab) (A -b)(1 —ab) (1 -a)1-b)d —ab)
3 3,43 3,93, 13
245. »™ term of the series 1—+ I"+2 + T+27+3 + .....will be
1+3 1+3+5
> n*+2n+1 n*+2n+1 n* —2n+1
(@ n*+2n+1 b)) — @ —— (d ——
8 4 4
246. The nth term of series l + % + # Foreerene will be
n+1 n-1 n?+1 n* -1
a b c d
() (b) 2 (@ 3 (d) 3
247. If a, =a,=2,a,=a, —1(n>2), then a5 is
(@ 1 () -1 (c) O (d -2

248. The number 111.....1 (91 times) isa
(a) Even number (b) Prime number (c) Notprime (d) None of these

249. The difference between an integer and its cube is divisible by

(a) 4 (b) 6 (c) 9 (d) None of these
250. Inthesequencel,2,2,4,4,4,4,8,8,8,8,8,8,8,8,...., where n consecutive terms have the value n, the 1025t term is
(@) 29 (b) 210 (c) 21 (d) 28

251. Observethat 1> =1,2> =3+5, 3% =7+9+11,4> =13 +15 +17 +19 . Then n3 as a similar series is

(a) {Z{n(nz_ D + 1} - 1}-{2{(’1 +21)" + 1} + 1} Fone + {2{(’1 +21)n + 1} +2n— 3}

) G +n+D+@+n+3)+@>+n+5)+.. +@> +3n-1)

© @ -n+D)+@*—n+3)+@> —n+5)+.. +(> +n—-1)

(d) None of these




252. The sum of the series3.6+4.7 +5.8 +.....upto (n - 2) terms
(@ n’+n*+n+2 (b) é(zyﬁ +12n +10n —84) (© n*+n’+n (d) None of these

253. The sum ofthe series 1+(1+2)+(1+2+3)+...... upto n terms, will be

(@) n*-2n+6 (b) w (©) n*+2n+6 d) n(n+ lé(n +2)
254. The sum to n terms of the series 22 +42 +6% +....... is
(@) n(n + 1)3(211 +1) (b) 2n(n + 13) 2n+1) © n(n + 1)6(211 +1) @ n(n + 1)9(211 +1)

255. 117 +127 +13% +...... +207 =
(a) 2481 (b) 2483 (c) 2485 (d) 2487
256. Thesumto n termsof Qn—1)+2Q2n—-3)+32n—-5)+..... is

@ m+Dn+2)n+3)/6 (b) nr+DH@n+2)/6 (c) na+D2n+3) (d) nz+DRn+1/6

P22 +33 443+ +12°

257. =
12+22 433442+ ... +122
234 243 263
a) — b) — ) — d) None of these
(a) N (b) T () > (d)

258. Sum of the squares of first n natural numbers exceeds their sum by 330, then n=

(a) 8 (b) 10 (c) 15 (d) 20
259. LJrL-rL+ ..... + ! equals
1.2 23 34 n.(n+1)
1 n 2n 2
b d
@ nn+1) ®) n+1 () n+1 () nn+1)

260. The sum to n terms of the infinite series 1.3% +2.52+3.7% +....0 is

(a) %(n+1)(6n2+14n+7) (b) %(n+1)(2n+l)(3n+1) (©) 4n®+4n’+n (d) None of these

261. The sum of all the products of the first n natural numbers taken two at a time is
1 ’ 1
(a) En(n—l)(n+1)(3n+2) (b) Z—g(n—l)(n—Z) (9) gn(n+1)(n+2)(n+5) (d) None of these

262. The sum of the series 1.3.5+2.5.8+3.7. 11+...up to 'n' terms is

n(n—1)On* +23n+13) n(n—1)On* +23n+12) (n+1)On® +23n +13) n©Qn* +23n +13)

(a) (b) () (d)

6 6 6 6
263. The sum of first n terms of the given series 12+4222+32+24%45%242.6% +....... is nn+ 1)2 , when n is even. When n is odd, the
sum will be
@ n(n;l)z b) %nz(n“) (©) n(m+1)7? (d) None of these




264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

The value of Zlog (;1 } is
r=1

n a’
(a) By log [b_”j (b)

n an+l
—lo

2 8
The sum of the series 2 3

+ +
1+12+1%  1+2%242*%  1+3%2+3*
2
nn”+1) nn+1)
@ ——— b) ———
n“+n+l 2n° +n+1)

For any odd integer n>1, n° —(n—1° +...... +(1 e =

() %(n—1)2(2n—1) (b) %(n—1)2(2n—1)

(c)

LY i
2

to n terms is

(c)

(c)

nn* -1)
2% +n+1)

%(n+l)2(2n—l)

1
The sum of the infinite terms of the sequence ——+ 29 >+ 23 7t e is
3.7 7°.11 11°.15

1 1
a T o b —_— C R
(@ 18 () 36 © 54
The sum of the infinite series 1% + 2% x +3%x% +..... is
(@) d+x)/1-x) (b) (A+x)/(1-x) (© x/1-x)

" 20
If in a series t, = ——, then t, isequal to
"om+1)! Z; 1

20 -1 21 -1 1
a b) —— c
e 20! () 21! () 2(n—1)!
Zrz—z Zr is equal to
r=1 m=1 r=1

(@ 0 (b) %[ir2+ir}

r=1 r=1

For all positive integral values of n, the value of 3.1.2 +3.2.3 +3.3.4 +

(@) n(m+D@E+2) (b) n+D2n+1)

1 1
+—
1+2 1+2+3

n 2n

(b)

The sum of (n +1) terms of 1 +

()

n+1 n+1

The sumof n—1) termsof 1 +(1+3)+(1+3+5)+...... is

nm+1)Q2n+1) ntn+1)
(@) e (b) T

The sum 11 )+22NH+3@ ) +..... +n@!) equals
(@ 3mH+n-3 (b) m+D!—-@m-1)!

Sum of the n terms of the series i + > 7

+ +
1212 4+2% 12422432

2n (b) 4n

(a)

n+1

The sum of the series 1 + 13 + 1.3.5
6 6.8

(b) 0

n+1

+....01s

(@) 1

(c)

()

()

()

()

()

()

2%

r=1 r=1

..+3n(m+1)is

m-Dn@mn+1)

2
nn+1)

nn—1)2n—1)
6

n+1D!-1

6n
n+1

|

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

None of these

%(n+l)2(2n—l)

None of these

None of these

m-Dnm+1)
2

2m+1)
n+2

2n!)—2n-1

In
n+1




277. 11° +12° +...+20°

(a) Isdivisible by 5 (b) Isan odd integer divisible by 5

(c) Isan even integer which is not divisible by 5 (d) Isan odd integer which is not divisible by 5
278. The sum of all numbers between 100 and 10,000 which are of form n> @ € N) is equal to

(a) 55216 (b) 53261 (c) 51261 (d) 53216

279. The cubes of the natural numbers are grouped as 13 ,(23 ,33),(43 5 3 ,63 ) I then sum of the numbers in the nth group is
3
(a) %rﬁ(nz +D@n? +3) (b) %}f(nz +16)(n? +12) (© '1’—2(n2 +2)n* +4) (d) None of these

280. The value of the expression 2(1 + w)(1 +0*)+3Qw+ 120> + D)+ 4B0 + DBw®? + D+ ... +(+ Do+ Dnw® +1) is

2 2 2
@) [@} (b) ["("; 1)} tn © [@} “n (d) None of these
11 1 7’ I
281. If1—2+?+3—2+....upto o0 =-—, then 1—2+3—2+5—2+ ..... equals to
(a) z%/6 by #*/16 () x*/8 (d) None of these
N 1
282. The value of is
;\/a+rx +\/a+(r71)x
(@) — " (b) —M (©) nWa+nx —a (d) None of these
\/; ++a+nx x x

283. Let Zr4 = f(n). Then Z:(Zr—l)4 is equal to
n=1

r=1

(@) f@2n)—16f(n) forall ne N (b) fm)— 16/{” ! J, when n is odd
(© fm)- 16_[(%) , when n is even(d) None of these
284. The sum to n terms of the series + ! + ! e is
1.2.3.4 2.3.4.5 3.4.5.6
@ ! (b) ! © — B (d) None of these
3n+D)n+2)n+3) 6(n+2)n+3)n+4) dnn+1)(n+5)

285. Ifaand b are two different positive real numbers, then which of the following relations is true

(a) 2vab >(a+b) (b) 2vab <(a+b) ©) 2vab =(a+b) (d) None of these
286. Ifa, b, carein A.P.as well asin G.P., then

@ a=b=#c (b) a#b=c (c) a#b=c (d a=b=c
287. If three numbers be in G.P., then their logarithms will be in

(a) AP. (b) G.P. (c) H.P. (d) None of these

288. If the arithmetic, geometric and harmonic means between two distinct positive real numbers be 4, G and H respectively, then the
relation between them

(@ A>G>H (b)) A>G<H () H>G>A (d G>A>H

289. If the arithmetic, geometric and harmonic means between two positive real numbers be A, G and H, then

(a) A’ =GH (b) H?=AG () G=AH (d) G*=AH
290. Ifa, b, carein A.P. then il,g are in
c ¢
(a) AP. (b) G.P. (c) H.P. (d) None of these

291. The geometric mean of two numbers is 6 and their arithmetic mean is 6.5. The numbers are
(@ (3,12) (b) (4.9) (9 (2,18) (d) (7,6)




292. In the four numbers first three are in G.P. and last three in A.P. whose common difference is 6. If the first and last numbers are same,
then first will be
(@) 2 (b) 4 (0 6 (d) 8
, ' A+ A,
293. If A,,A, are the two AM.'s between two numbers a and b and G,,G, be two G.M.'s between same two numbers, then —— =
1-02

a+b (b) a+b © 2ab ) ab

(a)
ab 2ab a+b a+b

294. Ifthe AM. and H.M. of two numbers is 27 and 12 respectively, then G.M. of the two numbers will be
@ 9 (b) 18 (c) 24 (d) 36

295. The A.M,, H.M. and G.M. between two numbers are % 15 and 12, but necessarily in this order. Then H.M., G.M. and A.M. respectively

are

144 144 144 144
a) 15,12,—— b) —.12.,15 Q) 1215, — d) — 15,12
(@ 15 (b) 15 (9 15 (d 15

296. IfG.M.=18and AM.=27, then H.M. is

1 1
@ o ®) © 12 @ 9v6

297. If sum of A.M. and H.M. between two numbers is 25 and their G.M. is 12, then sum of numbers is
(@ 9 (b) 18 (c) 32 (d) 18or32

a+bx b+cx c+dx

298. If = (x #0), thena, b, ¢, d are in
a-bx b-cx c—-dx

(a) AP (b) G.P. (c) H.P. (d) None of these
299. The numbers 1,4, 16 can be three terms (not necessarily consecutive) of

(@) NoA.P. (b) Only one G.P. (c) Infinite number of AP’'s.  (d) Infinite numbers of G.P’s.
300. Ina G.P.of alternately positive and negative terms, any terms is the A.M. of the next two terms . Then the common ratio is

1
(@ -1 (b) -3 () -2 @ -
. 1 1 1 ,
301. Ifa b, careinA.P,then a+—,b+—,c+— arein
bc ca ab
(a) AP. (b) G.P. (c) H.P. (d) None of these

302. The AM. of two given positive numbers is 2. If the larger number is increased by 1, the G.M. of the numbers becomes equal to the A.M.
of the given numbers. Then the H.M. of the given numbers is

(a) % (b) % (c) % (d) None of these

303. If pth, gth, rth and sth terms of an A.P. be in G.P., then (p —¢g),(g —r),(r —s) will be in

(a) G.P. (b) AP. (c) H.P. (d) None of these
304. Ifa, b, c are the positive integers, then (a +b)(b +c)(c + a) is

(@) <8abc (b) > 8abc (c) =8abc (d) None of these
305. Ifa b,c arein AP, then 3“,3”,3° shall be in

(a) AP. (b) G.P. (c) H.P. (d) None of these

306. Ifa b, ¢, dand p are different real numbers such that (a2 +b% + c2)p2 —2(ab + bc + cd)p +(b2 +c+ dz) <0,thena, b, ¢, d are in

(a) A.P. (b) G.P. (c) H.P. (d) ab=cd
307. Ifthe firstand (2n—1)" terms of an A.P., G.P. and H.P. are equal and their nth terms are respectively a, b and ¢, then

(@ azb=x=c (b) a+c=b () ac—b*=0 (d) (a)and (c) both




308.

3009.

310.

311.

312.

313.

314.

315.

316.

317.

318.

319.

320.

321.

322.

323.

324.

325.

Ifthe (m+1)",(n+ D™ and (r+1)" terms of an A.P. are in G.P. and m, n, r in H.P., then the value of the ratio of the common difference
to the terms of the A.P. is
2 2 n n
(@ —— (b) — @ -= d —
n n 2 2
Given a* =b” =c¢* =d" andq, b, ¢, d arein G.P.,, then x, y, z, u are in
(a) AP. (b) G.P. (c) H.P. (d) None of these
If a, b, ¢ are in G.P. and loga —log 2b,log 2b —log 3¢ and log 3¢ —loga are in A.P., then g, b, c are the length of the sides of a triangle

which is

(a) Acute angled (b) Obtuse angled (c) Rightangled (d) Equilateral
Ifa, b,carein AP, b, c,dare in G.P. and ¢, d, e are in H.P,, then g, ¢, e are in

(a) No particular order (b) A.P. (c) G.P. (d) H.P.

Ifa b, carein A.P.and a?,b>,c? arein H.P. then
(@ a=b=c (b) 2b=3a+c () b?=\(ac/8) (d) None of these

The harmonic mean of two numbers is 4 and the arithmetic and geometric means satisfy the relation 24 + G> = 27, the numbers are

(@) 6,3 (b) 5,4 (c) 5-25 (d -3,1
In a G.P. the sum of three numbers is 14, if 1 is added to first two numbers and subtracted from third numbers, the series becomes
A.P,, then the greatest number is

(a) 8 (b) 4 (c) 24 d) 16

. . . . a c .
If a, b, c are in G.P. and x, y are the arithmetic means between a, b and b, c respectively, then —+ — is equal to
X oy

(@ o (b) 1 (c) 2 (d)
Ifa b,carein AP.and a, b, d in G.P., then a, a - b, d - ¢ will be in
(a) AP. (b) G.P. (c) H.P. (d) None of these
Ifx, 1,z arein A.P.and x, 2, z are in G.P., then x, 4, z will be in
(a) AP (b) G.P. (c) H.P. (d) None of these
x+y+z=15,if 9,x,y,z,a arein A.P.; while ! +l +l =§ if 9,x,y,z,a are in H.P,, then the value of a will be
Xy z

(@ 1 (b) 2 (c) 3 (d) 9
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 4, then
A+ L3 =

H
(@ 1 (b) 3 () 5 (d) 6
If the pth, gth and rth term of a G.P. and H.P. are g, b, ¢, then a(b —c)loga + b(c —a)logb + c(a—b)logc =
(@) -1 (b) O () 1 (d) Does not exist

If the product of three terms of G.P. is 512. If 8 added to first and 6 added to second term, so that number may be in A.P., then the
numbers are

(@) 2,4,8, (b) 4,8,16 (c) 3,6,12 (d) None of these

If the ratio of H.M. and G.M. between two numbers a and b is 4 : 5, then ratio of the two numbers will be

(@ 1:2 (b) 2:1 (c) 4:1 (d) 1:4

If the A.M. and G.M. of roots of a quadratic equations are 8 and 5 respectively, then the quadratic equation will be

(@) x*-16x-25=0 (b) x*>-8x+5=0 (€ x*-16x+25=0 (d) x*+16x-25=0
Let a,,a,,....a,, beinAP.and h,h,,....., b, beinH.P. If a; =h, =2 and q,, =h,, =3, then a,h, is

(@ 2 (b) 3 () 5 (d 6

If In(a +¢), In(c —a), In(a —2b + ¢) are in A.P., then

(@) a b, careinA.P. (b) a*,b% c*arein AP. (c) a b careinG.P. (d) a, b, carein H.P.




326.

327.

328.

329.

330.

331.

332.

333.

334.

335.

336.

337.

338.

H +H
If A,A,:;G,,G, and H,,H, betwo AM’s, G.M’s and H.M’s between two numbers respectively, then %xﬁ equals
11, 1 T4

(@ 1 (b) O (c) 2 (d) 3
If x>1,y>1,z>1 areinG.P., then ! , ! s ! are in
l+Inx 1+Iny 1+Inz
(a) AP. (b) H.P. (c) G.P. (d) None of these

If p, g, r are in one geometric progression and a, b, ¢ in another geometric progression, then ¢p,bg,ar are in

(a) AP. (b) H.P. (c) G.P. (d) None of these
If first three terms of sequence %,a,b,% are in geometric series and last three terms are in harmonic series, then the value of a

and b will be

1 1,1

(@ a= —Z,b =1 (b) a= E,b = 5 (c) (a)and (b) bothare true (d) None of these

If a* =b” =c®and a,b,c areinG.P, then x,y,z arein

(a) A.P. (b) G.P. (c) H.P. (d) None of these

. —— . Gi , G; .
If G, and G, are two geometric means and A the arithmetic mean inserted between two numbers, then the value of — + —2 is
2 1

(a) % (b) A (c) 24 (d) None of these
a b . .
If s s are in H.P,, then a,b,c arein
b+c c+a a+
(a) AP. (b) G.P. (c) H.P. (d) None of these
If a, b, ¢ are in A.P., then ! 1 ! are in
o Ja+b Ja+de Vb +e
(@) AP. (b) G.P. (c) H.P. (d) None of these

The sum of three decreasing numbers in A.P. is 27. If —1,—1,3 are added to them respectively, the resulting series is in G.P. The

numbers are

(@) 5913 (b) 15,9,3 (0 13,9,5 (d) 17,9,1
If in the equation ax? + bx + ¢ = 0, the sum of roots is equal to sum of square of their reciprocals, then i,%,é are in
a ¢

(a) A.P. (b) G.P. (c) H.P. (d) None of these
Ifa, b, carein A.P., then 2! 25+ 2¢x+l '+ 2 () arein
(a) AP. (b) G.P.only when x >0 (c) GP.if x<O (d) G.P.forall x =0
If b+c¢, c+a, a+b areinH.P., then s b s are in

b+c c+a a+b
(@) AP. (b) G.P. (c) H.P. (d) None of these

The common difference of an A.P. whose first term is unity and whose second, tenth and thirty fourth terms are in G.P., is

1 1 1
(@ 3 (b) 3 () 3 (d) )
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340.

341.

342.

343.

344.

345.

346.

347.

348.

349.

350.

The sum of three consecutive terms in a geometric progression is 14. If 1 is added to the first and the second terms and 1 is
subtracted from the third, the resulting new terms are in arithmetic progression. Then the lowest of the original term is

(@ 1 (b) 2 () 4 (d) 8
a, g,h are arithmetic mean, geometric mean and harmonic mean between two positive numbers x and y respectively. Then identify
the correct statement among the following
(a) histhe harmonic mean between a and g (b) No such relation exists between a, g and h
(c) g isthe geometric mean between a and h (d) a isthe arithmetic mean between g and h
Let the positive numbers q, b, ¢, d be in A.P., then abc, abd, acd, bcd are
(@) Notin A.P./G.P./H.P. (b) InA.P. (c) InG.P. (d) InH.P.
If y —x), 2(y —a) and (y —z) arein H.P, then x —a,y —a,z —a arein
(a) AP. (b) G.P. (c) H.P. (d) None of these
If A and G are arithmetic and geometric means and x? —2Ax + G> =0, then

(@ A=G b)) A>G (c) A<G d A=-G

If A is the A.M. of the roots of the equation x? —2ax +b =0 and G is the G.M. of the roots of the equation x* —2bx +a” =0, then

(@ A>G b)) A=G () A=G (d) None of these
If a,b,c are three unequal numbers such that ¢,b,c arein AP.andb-a,c-b,aareinG.P,thena:b:cis
(@ 1:2:3 (b) 2:3:1 (c) 1:3:2 (d 3:2:1
If a,b,c arein AP.and a?,b?,c” are in H.P,, then
c? -a
(@ a#b=c (b) a*=b*= > (c) a,b,c areinG.P. (d) T,b,c are in G.P.
Let a,,a,,a, be any positive real numbers, then which of the following statement is not true
4H 4 9

a, az a

(@) 3aaa; <a +a3 +a3 (b)

3
(c) (a1+a2+a3)(i+i+ijz9 (d) (al+a2+a3)[L+L+Lj <27

a 4, das a a, das

If a,,a,,....a, are positive real numbers whose product is a fixed number c, then the minimum value of a, +a, +... +a,_; +2a, is

(@) no)''" () m+Dc''" (©) 2nc''™ (d) (+DQ2)"

2

3
Suppose a,b,c arein A.P. and az,bz,c areinG.P.Ifa<b<cand a+b +c :E,then the value of a is

1 1 1 1 1 1
L b) —— I d) ——
(2] 2\/5 ®) 2\/5 © 2 \/g (@ 2

n+l1 "
Two sequences {¢,} and {s, } are defined by ¢, = log{;—l} s, = {log(gﬂ , then

(@ {rz,} isanAP,{s,} is aG.P. (b) {z,} and {s,} are both G.P.

() f{z,} and {s,} areboth AP. (d) {s,}isaG.P., {z,}is neither A.P. nor G.P.




a b aa-b
351. If|b ¢ ba-c|=0and a#1/2, thena, b, carein
21 0

(a) AP. (b) G.P. (c) H.P. (d) None of these

1

352. Ifxy,zarein G.P.and tan™ x,tan -l y,tan’1 z are in A.P., then

(@ x=y=zory=l (b) z=1/x
(c) x =y =z buttheir common value is not necessarily zero (d x=y=z=0
353. Ifinaprogressiona,,a,,a;....., etc, (a, —a,,,) bears a constant ratio with a,.a,,, then the terms of the progression are in

(a) AP. (b) G.P. (c) H.P. (d) None of these

a,as; a,+a a, —a .
354, If 22=-2_3 =323 |then q,,a,,a5,a, arein
aa, a;tay a, —ay ’

(a) AP (b) G.P. (c) H.P. (d) None of these

355. If a,q,,a,,.a;,....a,, ,,b arein AP, a,b,,b,,b;,....b,, |,b are in G.P.and a,c,,c,,c;,.....C5,_;,b are in H.P.,, where q, b are positive,

then the equation a,x* —b,x +c, =0 has its roots

(a) Realand unequal (b) Real and equal (c) Imaginary (d) None of these

356. Ifa x b, arein AP, a,y bareinG.P.and g, z b are in H.P. such that x =9z and a > 0,b >0 then
(@ |y|l=3z (b) x=3|y| (c) 2y=x+z (d) None of these

357. Ifa b, careinG.P.and g, p, q in A.P. such that 2a,b + p,c + g are in G.P. then the common difference of the A.P. is

@ +2a ) 2 +D@-b) (© 2@+b) d) W2-1b-a
Level-1

358. Ifx,y, zare positive then the minimum value of x'°8>71°8% 4 yloga-logx | logx—logy ¢

(@ 3 d) 1 () 9 (d) 16
359. a, b, c are three positive numbers and abc? has the greatest value % Then

1

1
c=— b b=
c 2 (b) a

(a) a:b:% %,c:; (9) a=b=c=% (d) None of these

360. If a>0, b>0,c>0 and the minimum value of a(®” +c?)+b(c> +a’)+c(a”® +b?) is Aabc , then the A is

(@ 2 () 1 (c) 6 (d 3
361. Ifxy, z are three real numbers of the same sign then the value of X +2 4 Zliesin the interval
y < x
(@) [2.+%) (b) [3.+) () B+ (d) (=3)

362. The sum of the products of the ten numbers +1,+2,+3,+4,+5 taking two at a time is

(a) 165 (b) -55 (c) 55 (d) None of these

363. Let S,,5,..... be squares such that for each n > 1, the length of a side of §, equals the length of a diagonal of S, ,,. If the length of a

n+l*

side of S, is 10 cm, then for which of the following values of n is the area of S, less then 1 sq cm
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369.

370.

371.
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373.
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375.

376.

377.

378.

() 7 (b) 8 © 9 (d) 10

Jairam purchased a house in Rs. 15000 and paid Rs. 5000 at once. Rest money he promised to pay in annual installment of Rs. 1000

with 10% per annum interest. How much money is to be paid by Jairam

(a) Rs.21555 (b) Rs.20475 (c) Rs.20500 (d) Rs.20700
The sum of the integers from 1 to 100 which are not divisible by 3 or 5 is

(@) 2489 (b) 4735 (c) 2317 (d) 2632

The product of n positive numbers is unity. Their sum is
(a) A positive integer (b) Equalto n+ 1 (c) Divisible by n (d) Never less than n
n

If a,b,c,d are positive real numbers such that a+b + ¢ +d = 2, then M = (a + b)(c + d) satisfies the relation

(@) 0<M<1 (b) 1sM<2 () 2<M<3 (d 3sM<4
The sum of all positive divisors of 960 is
(a) 3048 (b) 3087 (c) 3047 (d) 2180

250 1 200 jg greater than

: %)
N L
@ 5 ) V2 (@ 2P @ 2
If the altitudes of a triangle are in A.P., then the sides of the triangle are in
(a) AP (b) H.P.
(c) G.P. (d) Arithmetico-geometric progression

A boy goes to school from his home at a speed of x km/hour and comes back at a speed of y km/hour, then the average speed is given
by
(a) AM. (b) G.M. (c) HM. (d) None of these

A monkey while trying to reach the top of a pole height 12 metres takes every time a jump of 2 metres but slips 1 metre while holding
the pole. The number of jumps required to reach the top of the pole, is

(@) 6 (b) 10 (0 11 (d) 12
Balls are arranged in rows to form an equilateral triangle. The first row consists of one ball, the second row of two balls and so on. If

669 more balls are added then all the balls can be arranged in the shape of a square and each of the sides then contains 8 balls less
than each side of the triangle did. The initial number of balls is

(a) 1600 (b) 1500 (c) 1540 (d) 1690
If a, b and c are three positive real numbers, then the minimum value of the expression bre +< Za s b is
a c
(@ 1 (b) 2 () 3 (d) 6
. - 1 1 1
If x;, >0,i=12,....,50 and x; +x, +..... + x5, =50, then the minimum value of — +—+..... +—— equals to
X X x50
(@) 50 (b) (50)* () 0y’ (d) 0)*
. 1 1 1),
If a, b and c are positive real numbers, then least value of (a + b + c)(— + m + —j is
a C
@ 9 (b) 3 (c) 10/3 (d) None of these
In the value of 100 ! the number of zeros at the end is
(a) 11 (b) 22 (c) 23 (d) 24

If 1-p)A+3x+9x2 +27x> +81x* +243x%)=1—-p% p #1 then the value of LAY
X




379.

380.

381.

382.

(a) 1/3 (b) 3 ©) 1/2 d 2

100
Let f(n)= [% + %} where[x] denotes the integral part of x. Then the value of Zf(n) is

n=1
(@) 50 (b) 51 (c) 1 (d) None of these
A,;r=1,2,3,...., n are n points on the parabola y> =4x in the first quadrant. If A, =(x,,y,), where x,,x,,x;,...., x, are in G.P.
and x;, =1x, =2,then y, isequal to

n+l

@ -22 (b) 2" © 2y @ 2°

3

The lengths of three unequal edges of a rectangular solid block are in G.P. The volume of the block is 216 ¢m~ and the total surface

areais 252 cm?. The length of the longest edge is

(@) 12cm (b) 6cm (c) 18cm (d) 3cm

ABC is right-angled triangle in which Z/B=90° and BC =a. Ifn points L, L,......, L, on AB are such that AB is divided in n+1 equal
parts and L,M,, L,M,.,....., L,M, are line segments parallel to BC and M,, M,.,....., M, are on AC then the sum of the lengths of

ain—1)
2 (b) 2

() — (d) Impossible to find from the given data




Answersh

1 2 3 5 6 8 9 10 11 12 13 14 15 16 17 18 19 20
9 b b a b b b b a a c a c a c a c b d
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
c a c,d d d b [ b c a b a b d d d d d b a
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
b c b 9 9 b a b d a d b c d d b b c d a
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
d d b b b b El d d b El c c c b c d a e b
81 82 83 84 85 86 87 88 89 920 91 92 93 94 95 96 97 98 99 100
b a a b [9 [9 b d c a a b d c b d a a b d
101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
b a a [ a a a,d c d b a c b b c c c a c b
121 122 123 124 | 125 126 | 127 | 128 | 129 130 | 131 132 133 134 | 135 136 | 137 | 138 139 140
c a b a a b b a a a a c b b c c b a d a
141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
d d d d d [ b a,b a d d c c c b d a a d d
161 162 163 164 | 165 166 | 167 | 168 | 169 170 | 171 172 173 174 | 175 176 | 177 | 178 179 180
b C a d [ [ a b C a d a d d C b b c b b
181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200
c c a b c d b c a b a c c b a c a a c b
201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209 | 210 | 211 | 212 213 | 214 | 215 | 216 | 217 | 218 | 219 | 220
a b b d a d c a b b b b a d c a 9 b c c
221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
c c b d c c c b b c d b c d d b a a c d
241 | 242 | 243 | 244 | 245 | 246 | 247 | 248 | 249 | 250 | 251 | 252 253 | 254 | 255 | 256 | 257 | 258 259 | 260
9 b d 9 9 a b C b b c b d b c d a b b a
261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280
a a b c b d d a b c a d c c c d b b a b
281 | 282 | 283 | 284 | 285 | 286 | 287 | 288 | 289 | 290 | 291 | 292 293 | 294 | 295 | 296 | 297 | 298 | 299 | 300
c a,b a d b d a a d d b d a b b c c b a c
301 | 302 | 303 304 | 305 | 306 | 307 | 308 | 309 | 310 | 311 | 312 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320
a a a b b b d a c b c a a a c b c a c b
321 | 322 | 323 324 | 325 | 326 | 327 | 328 | 329 | 330 | 331 | 332 333 | 334 | 335 | 336 | 337 | 338 | 339 | 340
b c,d c d d a b c c c c c a d a d a b b c
341 | 342 | 343 344 | 345 | 346 | 347 | 348 | 349 | 350 | 351 | 352 353 | 354 | 355 | 356 | 357 | 358 | 359 | 360
d b b C a d d a d a b a c c c b b,d a b c
361 | 362 | 363 364 | 365 | 366 | 367 | 368 | 369 | 370 | 371 | 372 373 | 374 | 375 | 376 | 377 | 378 | 379 | 380
b b b,c,d c d d a a d b c c c d a a d b b c
381 | 382
a c
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