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AP,GP,HP, Sequences

Single Correct Answer Type
1. The 2008™ term of the sequence 1, 2_&:2 %,%3234353, i,ﬂ,dz‘4442444n4,4134,. .. Where
3 6 10

n occurs @ times in the sequence, equals
(A) 24 (B) 23
(C) 22 (D) 21
Key. C
Sol.
No. of terms
Group (1) 1 1
Group (2) 2,2,2 3
Group (3) 3,3,..,3 6
Group (4) 4,4, ... 4 10
Group (1) rro..r r>+r
2

Let 2008™" term falls in r'" group

, (=D +(r-1) r’+r

=1+3+6+10+ .. <2008< 1+3+6+..+

. (r-Dr(r+1) < 2008 < r(r41)(r+2)
6 6
=P <12048 < (r+1)%=(r+1) ... (i)

= r will be nearer to.cube.root of 12048

Note: 22 < 312048 < 23

for r = 22 inequality-(1) holds

forr < 22'RHS of (1) is less than 12048

for.r >23-LHS of (1) is greater than 12048

= r=22is the required value = 2008" term is 22

Ans. (C) 22.
1 n 2
1 If a, = ,fork=1,2,3....... n, then a | =
“kkeD Za)
n n? n* n®
)—r ) > 3) y 4) .
n+1 (n+1) (n+1) (n+1)
Key. 2
2
Sol (}——+£——+ ...... E—L)
1 2 n n+n
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Key.

Sol.

Key.

Sol.

Key.

Sol.

Key.

Sol.

3)e’

Coefficient of x° in the expansion of (2+3x)e™ is
-28

1) @)1

(ao)! ?

2
x x° x° x'°
(2+3X)(1—F 5—54'—]

2 3 _2-30_-28

10! 9! 10! 10!

1?7 17422 17+2%243

—+ + +

1! 21 3!

17e B)@
17

yl7e oylle

6

12 +22 +32% .+ n?

n!

M -

=}
Il
—

o0

“2n° 3n? n
yNs +Z—.j

n! 5 n!

O\ O+

= =(2x5e+3x2e+e)=

2n*+n+1
n=1 n!

NgE

2)2e+1

> In(n-1)+3n+1 &
I
n=1 n=1

2e+3e+e—-1=6e-1

2n

1 1

The sum of the series 1+ + +
42! 16.4!

64.6!

3)6e—1

4)e’* —e

7e
11

4)6e+1

i
in!
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Key.

Sol.

Key.

Sol.

Key.

e-1 e+l e-1 e+1

1)——= 2)——= - 4)—"=
e e : )20

1 1

1+ —+
42! 16.4!

e?t+e? e+l
2 2Je

2 3 4
X

If |x| <1and y:x—x—+———+ ........... then x =
2 3 4

y: oy y’
1 — ... Ay——+——"
)y+2+3+ )Yy 2+

4

......

2 3 2 3 4

3)y+y—+y—+ ...... 4y——

2! 3!

y=log (1+x)=>1+x=¢"

:>x:y+y—+y +

21 31

.....

In a sequence of (4n+1) terms; the first_(2n+1) terms are in A.P., whose common difference
is 2, and the last (2n+1) terms are in G.P whose common ratio is 0.5 if the middle terms of the

A.P and G.P are equal then.the-middle term of the sequence is

A) n2"t/an-1 B).n2""/2*"-1 ¢)n2" D) n2"l/2"-1

D

Sol. Let the first term is a, then first (2n+1) terms are a,a+2,a+4,...a+2.2n. Clearly
the middle term of the sequence of 4n+1 termis (2n +1)th term, i.e . a+4n also the
middle term of the A.P of (2n+1)term is (n +1)th term i.e., @+ 2n.Again for the last
(2n+1) terms the first term will be (2n+1)" term of the AP i.e. a+4n

~.G.Pis (a+4n),(1+4n)(0.5)"

Its middle term is (a+4n)(0.5)"

According to the given condition,
a+2n=(1+4n)(0.5)"

L2 —4n(0.5)"
(0.5)" -1
.. Required middle term = a+4n=
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2n—4n(0.5)" 2
(05)" -1 1_(1) -
2
. X x? x* . ) .
10. The sum of the series + + +oen to infinite terms, if |X| <1lis

X 1 1+x
A) — B) — — D)1
) 1 x ) 1 x ) )
Key. A
2n—l
Sol.  The general term of the seriesis t, = o
- X
on-1
B 1+x° -1
(l+ x> )(1— x ")
1
o=
1-x2"

e
P
+{1—1x2 1- x“}

1 1 1 1
+ n—-1 n ]: v n
1-x2 1-x° I=x 1-x°

*. The sum to infinite.terms

_lims, =L 1= %

n—o = X —_

x

[Q Lim'x2" =0,as x| <1

n—>w

11. If n arithmetic means are inserted between two sets of numbers a, 2b and 2a, b, where a,b

e R. Suppose that m™ arithmetic mean between these two sets of numbers is same, then the

ratio a:b equals

A) n—m+1:m B) n—-m+1:n C)m:n—-m+1 D) n:n—-m+1
Key. C
. : 2b—-a
Sol.  Let A, A,...A beairthmetric means betweenaand 2b,then A, =a+m 1
n+
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Again, let B, B,........ B, be arithmetic means

Between 2a and b then B, = 2a+ m(b_ 2aj
n+1

Now, A =B =>a+m 2731 _oas
" n+1

(b—Zaj b+a a m
m =>m —|=za=>—=
n+1 n+1 b n-m+1

12. The ratio of sum of first three terms of a G.P. to the sum of first six terms is 64 : 91 the

common ratio of G.P. is

L4 2.3 3.2
4 4 4
Key. 2
Sol Given i :% :M
| s, 91 a(r'-1)
SR i
(r3 +1)(r3 —1) 01
= I’3=2 : r:§
= n

13.  Sum of the series 34+5+9+17+33+.....to n terms is

1. 2" —n=-2 2.2"4n-2 3.2"+n-2

Key. 2
Sol. §,=8+5+9+17+33+......

:(2+1)+(22 +1)(23 +1)+(24 +1)+....
=(2+22 + 2242 4...n terms)+n
=2(2n —1)+n=2"+1+n—2

=2"4n-2

I RN

4.2" —_n+2
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14, If one AM. A and two G.M.s pand qbe inserted between two numbers a andb, then
which of the following is hold good
1. a®+b*=2Apq 2. p°+q°=2Apq 3. a’+b*=2Aab 4. None of these.

Key. 2
Sol. Given a+b=2A

And a,p,q, be G.P.
p®>=aq and g° = pb

= p’=apq and q° =bpq

by adding we get

p*+0’ =apq+bpg

= pq(a+b)=2Apq
15.  If fourth term of a G.P. is 3, the product of the first seven terms is

1. 3 2.3 3.7 4, 4"

Key. 2
Sol.  As the number of terms-are odd (7) let r, be the common ratio

ava“a
2r?'r

So terms can be taken as ,a,ar,ar®,ar®

Product .oftheterm =a’

=3 as(t, =a=3)

16.  The number of divisors of 6912, 52480,32000 are in

1. A.P Only 2. G.P. Only 3.AP.,G.P.&H.P. 4.None of these

Key. 3
Sol. If n isa+ ve number.

k pk K
n=R4.P%..P

(where P, P,, Ps,.... P, are prime number) then number of divisors of nare
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=(k +1)(k, +1)....(k, +1)

Number of prime factor of 6912 are = 2°.3° so no. of divisors =9x4 =36
Prime factors of 52,400 are = 3° x 2°
.. No. of divisors =9x4 =36

Prime factors of 32,000 are =5° x2°
.. No. of divisors =9x4 =36

Now each number having same number of divisors i.e., 36,36,36

Each and every term is constant & constant sequence is always in“A.P.& G.P. both as common
difference is 0 and common ratio is 1.

17. If 1, log,, (3° +48), Iogg(3X —%) are in AP then the.value of X equals

1.9 2.6 3.2 4.4

Key. 3
Sol.  Given1, log, 2(3" +48),log, (3: =873),e AP.

1
= log,9, log, (3'+48). log, (3" ~8/3) eAP.

= 9,(3X +48)u2,3x—8/3 eG.P.  (By concept)
= loga,logh,logce A.P.
T abceGP. . 3 +48=9(3-8/3)

8.3 =72

=9 F=3F, x=2.
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18. If a,b,care in H.P., then a , b , ¢ are in
b+c c+a a+b

1. AP. 2. H.P. 3.G.P. 4. None of these
Key. 2
Sol.  Given a,b,ce H.P.
So, E,E,EEA.P.

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

, e AP,

a b c
By using concept if a,b,c € A.P.

Then their reciprocals are in H.P.

19. Between the numbers 2 and 20, 8 means are inserted, then theirsum is

1.88 2.44 3..176 4. None of these

Key. 1
Sol. Leta,A,A..A,beAP

Where a=2,b=20,n=8

. sum of the means = g(a+ b)= 2(2 +20) =88

20. In the expansion of . (1+ x)" the sum of coefficients of odd powers of X is
1.0 2. 2% 3.2 4. 2"
Key. 2

Sol. - Fact. The sum of the coefficients of odd powers in the expansion of (1+ x)n = sum of the

coefficients of even powers in (1+ x)n
— 2n—1

27071 — 269

21 If the arithmetic mean of two positive numbers a&b (a>Db)is twice their G.M., then
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a:bis

1. 647:6-+7 2. 2+3:2-43  3.5+6:5-6 4 Noneofthese

Key. 2

Sol. aT+b ~2Jab

a+b—4yab =0

%+1—4\/% =0 (Dividing by b)

22 The number of terms ‘common between the two series 2 + 5+ 8 + ...up to 50 terms and the
series 3+ 5+ 74 9+ . .up to 60 terms.

1.24 2.26 3.25 4. None of these
Key. 4
Sol.  Let-m™ term of first A.P. be equal to the n" term of the second A.P. then
2 45,8 ,5..50 terms series 1

3,5,7,...., 60 terms series 2

Common series 5,11,17,....., 119

40" term of series 1= 59" term of series 2 = 119 = last term of common series

= a,=5+("n-1)d =119+1=6n=n=20.
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Number of common terms is 20.

23 The sum of the series 1+9+§+@+.... up tonterms if N=16is
4 9 16
1. 446 2. 746 3.546 4. 846
Key. 1
P+2° 1P+2°+3
+ +
1+3 1+3+5

Sol.  The given series can be written as 1° +

P22 4+3F 4.0
" 1+3+5+..+(2n-1)

n’(n +1)2 (n +1)2

" 4t 4

t =3 (n+1)(n+1)
1 ) 1 n ) n
:—(n +2n+1):—{2k +22k+n}
4 4= pa}

LS, =
4

{n(n+l)6(2n+2)+n(n+l)+n}

) 1]16.17.33
. 816:_ Z

+16:17 +16} = [88x17 +16x8+16] =446

24 Sum ofn terms of series
ab+(@+)b+D)+(@+2)(b+2)+..+(a+(n-1)(b+(n-1)
if abzland(a+b)=1, is
6 3
n 2 n 2 n 2
(A) g(l—Zn) (B) E(1+n—2n ) © 6(1—2n+2n ) (D) none of these

Key. C
Sol. s=ab+[ab+(a+b)+1]+[ab+2(a+b)+2°]+...[ab+(n—-D(a+b)+(n-1)%]

= nab+(a+b)nz_1:r+nz_1:r2
r=1

r=1

10
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25

Key.

Sol.

26

Key.

Sol.

= nab+(a+Db)

n(n-1) (n-1)n)(2n-1)
2 6

. g[1+ (n-1)fL+2n-1}]

_n IRy BELLY 2
—6[1+2n(n 1] 6(1 2n+2n°)

If log (a+c),log(a+b), log(b+c) are in A.P. and a,c,b are in H.P, then the value of a+b is (given
a,b,c >0)

(A) 2¢ (B) 3¢ (C) 4c (D) 6¢

A

log(a+c)+log(b+c)=2log(a+h)

(a+c)(b+c)=(a+b)’

= ab+c(a+b)+c® =(a+h)’ (1)

also,c:Lab: 2ab=c(a+b)
a+b

= 2ab+2c(a+b)+2c® =2(a+b)? ... (2)
From (1) and(2),
c(a+b)+2c(a+b)+2c® =2(a+b)?

2(a+b)*—3c(a+b)-2c*=0

3c++9c? +16¢*  3et5c, c
4

sa+b= 2c or ——
4 2

s.a+b=2c Q a,b,c>0)
If a,a,,a;,....,a, ‘are.in_ A.P. with S as the sum of first ‘n’ terms (SO = 0), then

n

"C.S
Z k=K is equal to

k=0

w2 [na +s,] ® 2"[a+s,] ©2[ma+s] @27 [a+s,]
A

n

Z“: "CS =."C, %[2a+(k—1)d]
k=0

k=0

d\ s da, ,"
=[(a,- ) k', +- > k' ¢]
23 23

=(ai —%jn.zn—l +%[n-2"‘l +n(n-1)2"’]

=a,.n.2"" +dn(n-1)2"°

11
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=n.2"°[4a, +a, —a,]=n2""[3a, +a,]
—2™3[2na, +2n(a“;a” j]

=2"?[na, + Suy.

27 The positive integral values of n such that

1.2 +22243.2°+4.2*+52°+...+n2" =210 1 2 js
(A) 313 (B) 513 (C) 413 (D) 613

Key. B
214224284 42" =2"_2
224284 2" =2 _p?

Sol.
224 42" =2mt_28

+27 =277 -2

o(z)-(-2)
= 2" (n-1)+2

Given that 2" (n—1)+2=2""+2
= (n-1)2" = 2"

=n-1=2°
=n=2°+1=513

28 If a,b,c, are in A.R. and p, ‘p" are respectively A.M. and G.M. between a and b while g, q'

are respectively AM. And G.M. between b and c, then

A) p°A4q° =p?+q” ® pa=pq
(@).p*a’=p°-q° (D) p*+p“=0q"+q”
Key. C

Sol. _“Wehave 2b=a+c and a,p,b,g,c are in A.P

_ po2rb o _bec
2 2

Again , p':\/%and q':\/E

‘ pZ_q2=(a+b)2_(b+C)2

o 2
(a—c)(a+c+2b)

= 2 =(a-c)b=p*-q°

12
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29. The arithmetic mean of the nine numbers in the given set {9, 99, 999, ....... 999999999} isa 9
digit number N, all whose digits are distinct. The number N does not contain the digit

(A)O (B) 2 (©)5 (D)9
Key. A

1
Sol. N= 5{9, 99, 999, ....... 999999999} =1+ 11+ 111+ ....... +111111111

=123456789 (A)
2 ain?2
X“sin“x+4
30. The minimum value of the expression 95— forx 11 (0, 1) is
XSsIn X
16 8
(A) — (B)6 (€12 (D)
3 3
Key. C
Sol. E=9xsinx+— [note that x sin X > 0 in (0,.[) ]
X Ssin X
2 2
E= [3\/xsin X ——_j +12
A/ Xsinx
) Emin = 12 which occurs when 3 x.sinx= 2 X sin X = 2/3]

note that x sin x is continuous at x = 0 and attains the value [ /2 which is greater than 2/3 at
x = [1/2, hence it must take the 2/3 in (0,7/2) ]

31. There is a certain sequence of positive real numbers. Beginning from the third term, each
term of the sequence is the sum<of all the previous terms. The seventh term is equal to 1000
and the first term is equal to.1.. The'second term of this sequence is equal to

(A) 246 (B) % © g (D) 124

Key. B
Sol.  sequenceis tq tiy+tz+tg+. ...
t3=t1+t2;t7=1000
ty=1
but t;=t; +ty+tg+ty +i5+1g
1000 = 2(tg +ty +tg + 14 +t5)
=4ty +ty +ig3 +1y)
=8(t] +ty +tg)
1000 = 16(tg +tp)

t1+t2= t2:7]_:7]_:
32. If(l+x+ x2)25 =ag+tagx+ azx2 + ... +agQ - x50 then agtaptagt.. +ag is
(A) even (B) odd & of the form 3n

13
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Key.

Sol.

33.

Key.

Sol.

34.

Key.

Sol.

35.

Key.

Sol.

36.

Key.

Sol.

(C) odd & of the form (3n [/ 1) (D) odd & of the form (3n + 1)
A
putting x=1 and 11 and adding
agtagt .. tagp= = 0
= = 2[13+25C, + ... + 25Cy . 223
even

The sum of the series (12 +1).1! +(22+1).21 +(32+1). 3!+ ...+ (n2+ 1). nlis

(A) (n+1). (n+2)! (B) n.(n+1)! (C) (n+1). (n+1)! (D) noneof these
B
Th=[nh+) () ]nt =n.(n+l)! (n11).n!
Nowput n=1,23, ... ,n and add
Find the sum of the infinite series l+i+i+i+i .....
9 18 30 45 63

1 1 1 2
A) — B) — C) = D) —
(A) 3 (B) 2 (©) c (D) 3
A
Tn = =
hence T, using method of diff; T,, = =
] Sp= = Ans.

The sequence a4, a, ag, ... satisfies-ag.= 19, ag = 99, and for all n 71 3, a, is the arithmetic
mean of the first n — 1 terms..Then ay.is'equal to

(A) 179 (B) 99 (©)79 (D) 59
A
ni3, ag= (1)
a4 = = L a4 = a3
a5 - = = a4
3.3—8.4—8.5: ......... —39—99
putiin equation (1)
99 =+ 7 ap =179 Ans.

. 1 1 .
If a, b, carein G.P. then . —, are in

b-a 2b b-c

(A) AP. (B) G.P. (C)H.P. (D) none

A

Let a=x;, b=xr c=xr2

hence the number are , ,
now, =

+ = =
hence , , arein A.P.

14
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37. Let dl, d2 e , dk be all the distinct factors of a positive integer n including 1
and n. Suppose

dq +dy + ... +dy =72, then the value of 1 + 1 o 1
d d, dy
72
A) —
(A) "y
(B) cannot be computed from the given information
72
(C) —
n
(D) None of these
Key. C
Sol. , ,..... are all distinct and each of these represents one of the number d4,
s PP di
0 =
0
38. If b is the arithmetic mean between a and x; b is the geometric mean between 'a’and y; 'b' is
the harmonic mean between a and z, (a, b, X, y, z > 0) then the value of xyz is
b*(2a—b) b*(2b—a)
A) a3 B) b3 C D
A (8) © < O — —
Key. D
39. The first term of an infinite geometric.series is 2 and its sum be denoted by S. If | S — 2| <
1/10 then the true set of the range of common ratio of the series is
11 11
A | —, = B)|—-——,—|—-{0
()(losj ()(sz {0}
1 1 1 1
Q| —-——,—|-{0 D)|-——,—|-{0
()( 1920) % ()( 1921j 1
Key. D

40. The number of real values of the parameter 'k for which

(logyg x)2 —log,¢ X+ 109, k =0 will have unique solution

A) 2 B) 1 C) 4 D) 5

Key. B
Sol.  For exactly one solution Alogigk=1Lk>0= k=2

41. 1f 3 =801 +k, where A € N, then 'k" is

15
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Key.

Sol.

42. The sum of first 'n' terms of the series %+%+Z+—+

Key.

Sol.

43.

Key.

Sal.

A) 78

A) 2"

B) 3

B

C) 2

D) 9

#7235 323(81) = 3(30+1)" =3( °cy80° +7¢;80°+_+°C)

Hence remainder is 3

D

1 32 7 15
R S i
2 4 8 16

The sum to n terms of the series

{55

(A)

2°n
1£35.3.(2n-3)
C) 1-
© 2" n-1
A
N tnx(2n+1)xl

MU (n+1) 2
@n+2)t ., =(n+Dt,

n+l

@n+3)t,,—(2n+Dt =t .,
Putn=1

5t,—3t, =t,

n=2, T7t,—5t,=t,

@n+Dt, —(2n-Dt,_, =t
(2n+Dt, -2t =S

B)1-27"

to '» 'terms

S

1.35...2n=D)(2n+1)

15 .
..... is
8 16
C)2"—n+1 D)2 "+n=1
to '#'terms
1 H
G
]=m—l 21 =m—[l—in]=2_"+ﬂ—l
2o 1
2
1.3.5....(2n-1)
B) 1-
(B) n
1.35....(2n 3
D
©) 2"n-1

16
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g_135...2n+1)

1
[nx2"

44, The sequence {Xl, ) T , X50} has the property that for each k, Xy is k less than the sum of

other 49 numbers. The value of 96x5) is

a) 300 b) 315 c) 1024 d)0
Key: B
Sol: Wehave X, +k=S—X, where X, +X, +...+X, =S

= 2x, +k=S

- 2(8)+ 222 =505

= 48(8) =2551

- = 2510|1315

48 2 96

45, If the first and (2n —1)th terms of an A.P; a G.P. and H:P-.are equal and their n™ terms are

p,q and s respectively, then which of the following.options is/are correct?

A)p=q>s b) p+s=q c)\ps=¢’ d)p=q=s
KEY :C
HINT: Let the first term be a and (2n —1)th term be'b then

b—a a+b
=a+(n-1l)d=a+(n-1 ¥
pa+(n-D)d=a+(n-1) 25227
n-1 1
g=art= a(gjm = a(EJZ =Jab
a a
11 1 1

11 b a2l a b

“==+(n-1) d _a

S a 2n—-2 2

p,q, r arethe A.M, G.M, H.M of a, b.

Sp2a=roand ps=q°

1 1 1
46. If a1, a2, a3, ... aso1 are terms of an AP such that + +...+ =10 and
alaZ 3.23.3 a4000a4001

@ + 000 = 50 then |a; — ase01| is equal to

(A) 20 (B) 30

(C) 40 (D) 10
KEY : B
HINT: 4000 =10 = ajau0 =400

a‘1a4001

a1 + as01 = 50

17
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(a1 — @4001)® = (a1 + auo01)? — 4a1 aso01
= |8.1 — a4001| =30

47. Statement-1 : The series for which the sum to n terms (nn > 1), Sy is given by S, = 3n? + 4n +
5 is an arithmetic progression (AP).
Statement-2 : The sum to n terms of an AP having non-zero common difference is a quadratic
inn.

KEY : D

HINT: CONCEPTUAL

48. The fourth and fifth term of a sequence {tn}r121 are 4 and 5 respectively and the'n® term is

givenas t, =2t _, —t, ,, N >3 (neN). Then the sum to first 2009 terms is

(A) 2019045 (B) 2013021
(C) 2017036 (D) 2018040
KEY : A

HINT: t =2t -t ,
t—t=t .t

a,=t -t ,,n>3

WE HAVE a, =a,,

THUS {a,} IS A CONSTANT SEQUENCE

a; =t;—t, =1

NOW a, =t,-t, =1=4-t;=1t, =3

SIMILARLY t, =2t =1

THUS {t,} 1S AN AP WITH. r =1 AND COMMON DIFFERENCE 1

202019 ¢ _ 2009x2010

n=1

=2003 x1005 =2019045

50
3
49, 1f X8 =2x3—1and X is not real then Z(xr +er) -
r=1

A) 100 B) 256 C) 76 D) 94
KEY-:D

2 if r isa multiple of 3

HINT X =1= X =0, 0 X +x* = L _
=1 if r is not a multiple of 3

50. Ifa, b,carein A.P. b,c,darein G.P.and c,d,e are in H.P. then a,c,e are in
(A) AP (B) GP
(C)HP (D) none

KEY : B

HINT :a,b,carein AP = a+c=2b; (1)
b, ¢, d are in GP = ¢® =bd (2)
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51.

Key :

Hint :

52.

Key:
Hint:

53.

c,d, earein HP :ﬁzd (3)
c+e

(a+c)ce bg = ¢

1)x(3

)<(3)= 2"
~.(a+c)e=c(c+e)
ae=c’=a,c,eareinG.P

log, 10)"
If anzzw forn>0thenao+a;+a,+asz+...uptoooequal is

= kI(n—k)!
(A) 10 (B) 102 (C) 10° (D)-10"
B
n on n n

. (log.10) 3 n! _ (log.10) [Zn}: (2log, 10)
’ nt S k!(n-k)! n! n!
Thus, ap + a1 + a2 + . . . upto infinity is

® (2log,10)"
= Z( gel ) - eZIOQelO :100

n=0 n:

(B) is the correct answer.

If a, is the greatest value of f(x); where f(X)=| ——=—— | (where [] denotes greatest
2+[sinx]
1 n+2

integer function) and a,,; = +a,,then lim(a,) is

g ) n+1 (n+1) n n—>00( n)
() 1 (B) €?
(C) In2 (D) In3

C

al :1
=a, =1l——

1
The sequence {X,} is defined by X3 =Xf+X, and X1=3- Then

1 1 1 . Lo
+ +..+ (where [.] denotes the greatest integer function) is equal to
X1 +1 X,+1 X100 +1

(A)O (B) 2
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(C)4 (D)1
Key: D
. 1 1 1 1 1 1 1

Hint: = =—- = =———

YO xk(xk +1) X, X+l X+l X Xy

1 1 1 1 1
= S =
X;+1 X, +1 X100+l X1 X1
As O<i<l
X101

1 1
+ +..+ =1
X1 +1 X, +1 X100 +1

54. If S, = Zn:tr :%n(2n2+9n +13),then Zn:\/f equals
r=1 r=1

(a)%n(n+1) (b)%n(n+2) (c)%n(n+3) (d)%n(n+5)
Key: c
Hint: Wehavet,=S,—Sh1 Vn >2

1

tn:E[Z( —(n=1)°)+9(n* ~(n-1)J13(n=n+1)
= %[6n2—6n+2+9(2n—1)+13]

:%(an +12n +6) =(n+1)’

gﬁzg(wl):%(n+1)(n+2)—1:%n(n+3)

55.  {a.} and {bn} be two sequences given by a, = (X)"% +(y)"? and b, = (X)"% = (y)"?" for
all neN, then aj a; as ... an is equal to

Wx-y._ By Y
X<y Xy
OFF ©f

Key:c¢

Sol: “a1a2.... An=hq

1 1
[XZM _yznlJ (a,a,...a,,) —as bos (a,a,..4,,)
b b

n n

b, (X+Y) (X —fy) _x-y
b b b

n n n
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56. The sum of the series ———+ 313 + 417 + ———upto infinity
5921 5°32 5°43
9
(A)1 (B) -
5
1 2
C) = D) £
© c (D) c
Key. C
Sol. Trzﬂ,rzz
5r(r-1)
5r—(r-1) 1 1

5r(r-1) 5%r-1) 5'r

iT _ (L_LJ{L_LJ{L_L}_%
~ " {51 522) (522 5%3) \5°3 5%4

1
5
57. If a, b, c, d are distinct integers in AP such that d =a%+b*+¢” thena+b+c+dis
(A0 (B).1
©2 (D):None
Key. C

Sol. d=a’+b*+c?*=a+3t=(a+t)*+a’+(a+2t)’
5t2 +3(2a—-1)t+3a®?—a=0
D>0=24a*+16a-9<0

=t=1
a+b+c+d=2

58. If b+c,c+a,a+b arein H.P then show that a?,b?,c? are in

(8) AP (b) G.P (©) H.P (d) AG.P
Key. A
Sol. 1 1 1 1

c+a b+c a+b c+a
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59.  Sumoffirstn terms of a sequence is given by 3 S, =T,* + 3T, -2, (T, >0) where Ty is

the nth term of sequence, then the value of T, 22 is

A) 2-42 B) 2+42 C) 2+342 D) 3+22
Key. C
2 —
sol. g:ﬂi%Lﬁzﬂ:#:Q
T2 -T*+3(T,-T
S, -8, = 2 1 (2 1)=T2
3
77 -T7+3(T, - T,) = 3T,
= T2 =T2?+3T, =2+32
60. If a, b, ¢ are three distinct numbers such that a, b, c are in A.P. and.b —a, c—b, aare in G.P.,
thena:b:carein
(A)2:3:4 (B) 3:4:5
(C©)1:3:5 (D) 1+2:3
Key. D
Sol. a,b,carein AP. =2b=a+c ce(D)
(b—a), (c—b),aarein G.P. = (c—h)?>=a(b - a)
=c—-a=alb-a) ....(2)
from (1) and (2)
a_b_c
1 2 3
61. The sum to n terms of the series

E(l}rE[lT +£(1T +..... upto n terms is
127 \3 3 l2) T

) 1.3.5....(2n-1)(2n +1) 1 B) 1- 1.35....(2n-1)
2'[n [n [n
1.35....(2n-3) 1.35....(2n-3)
C) 1- D
© 2" n-1 ) 2" n-1
Key. <A
Sol. - t.x(2n +1)X1
(n+1) 2
@n+2)t,,, =(n+Dt,
@n+3)t , —(2n+Dt, =t ,
Putn=1
5t,—3t, =t,

n=2, Tt,-5t,=t,

22
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62.

Key.

Sol.

63.

Key.

Sol.

64.

Key.

Sol.

@n+Dt, —-@2n-Dt, =t
(2n+Dt, -2t =S
g_135..(n+1)

1
[nx2"

The sum to n terms of the series

E(l}rg(if +££1T +..... upto n terms is
12) 22 3 l2)

A) 1.35....2n-1)(2n +1) 1 ®) 1- 1.35....(2n-1)
2"|n [n [n
1.35.....(2n -3 1.35.....(2n -3
(C) 1- n-1 ( ) (D) n-1 ( )
2" n-1 2" n=1
A
3 tnx(2n+1)xl
" (n+) 2
2n+2)t, ,, =(n+Dt,
@n+3)t,, —(2n+Dt =t
Putn=1
5t, -3t =t,

n=2, 7t,—5t,=t,
@n+Dt, —(2n-Dt, , =t
(2n+Dt, -2t =S

g_135..(2n+D)

1
[nx2"

If the ratio of the sum to ‘n’ terms of two A.P’s is (5n+3):(3n+4), then the ratio of their 17th

terms.is

a) 172:99 b)168:103 €)175:99 d)171:103
B

n n-1

hl _ —|d

2[2a1+(n Dd,] 5n+3 a1+( 2 j ' 5n+3  n-1

n “antd - (n-1). ansaPt Ty 10
E[2a1+(n—1)d2] a1+(2jd2

If x,y,zarein G..Panda* =b” =c* , then

A) log,a=log, c b) log? =log, c C) log,a=1log, b D) None

C
a"=b’ =c*=k., y’ =xz=(lol,k)" =log, k ,= log, k = (logb)’ = log a.log ¢

23
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65. If the pth, gth, r th terms of an A.P are in G.P, then common ratio of G..P is
2 2 b) — e g 4=°
q p pP+q P—q
Key. D
a+(p-1)d =k Findw
sol. a+(q-1)d=kr -

a+(r-1)d =kr?
H+ 2 Hgp+3_

66. IfHy, Hy o , Hog be 20 harmonic means between 2 and 3, then =
H-2 “H,-3
a) 20 b) 21 c) 40 d) 38
Key. C
sol.  H=23 p, =120
31 43
2
67. |f£2+i2+i2+ .................... to oozﬂ—,thenlz+i2+i2+ .................... =
1 2 3 6 1 3.5
2 2 2 2
Vs
a) — b) — C)— d) —
) 3 ) 12 ) )
Key. A
1 1 1 7t 1(x*\a’
Sol. —2+—2+—2+ ......... === |75
1 3 5 6 2°..6 8
68. The 20th term of 2,9,20,35,54, ... is
a) 819 b).820 c) 1009 d) 1010
Key. A
Sol.  t,=2+(7+11+15.....(n=1)terms)
69. Ifx>1,y>1z>1andXx,y,zareinG.P. then (Inx?)?, (Inxy)?, (Inxz)*are in
(A) AP. (B) G.P.
(C) H.P: (D) none of these
Key. C
Sol. x>1y>1,z>1
X, YnZ= G.P. = Inx, Iny, Inz are in A.P. 2Inx, Inxy, Inxz are in A.P.
(Inx?)%, (inxy)™?, (Inxz)tare in H.P.
1 1 1 1
70. If S, =1+=+—=+—+.....4+— and n > 2, then S, would always be
2 3 4 n
1
(A) more than n(n+1)" —n  (B) less than n(n + 1)¥" —n
1
1 n
(C)equalto n(n+1)" —n (D) greater than or equal to %
n+
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Key.

Sol.

71.

Key.
Sol.

72.

Key.
Sol.

73.

Key.

Sol.

74.

A

1 1 1 1
(1+1)+[1+2J+(1+3J+(1+4j+ ..... +(1+nj>( 3 4 5X Xn+1jlm

n

S DS ey
n

= Sy>n(n+1)Y"—n

511973
{1+(ax2—2bx+c) } is

a) -2 b) -1 c)0 d)1
D

Q a b,carein AP.

=2b=a+c

=a-2b+c=0

Putting x=1

If a,b,c are in AP, then the sum of the coefficients of

1973

Required sum = (1+a—2b+c)~ ~ =(1+ O)1973 =

1

{an} and {b.} be two sequences given by a, = (X)V2 "+ (Y2 and b, = (x)¥% —(y)¥? for
all neN, thenai a; as ... an is equal to

X+
(A x—y |) Y
b,
X-y Xy
c) —2 D) =2
©) b, (D) b,
C
did2....an= bn alaé.n“an
_ab, (a8, wa5,)
b,
o) (a,a,..8, ) (a,a,..a, _,)
v (Xz"'1 _yzn-lj 1 zbn N1/ —a ) by ot 2bn n-2
e, WX ) (WX —fy) _x-y
bn bn bn
1 11 _
2 22% 32% 42+ 77
1 3 3 2
1)— 2)log. | — 3)log. | = MHlog.| =
¥ oo (2] o[l o)
3

1 3
log.|1+= |=log. —
g‘*( 2] %2

The ratio of sum of first three terms of a G.P. to the sum of first six terms is 64 :91 the
common ratio of G.P. is

25
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Mathematics
1. l 2 § 3. § 4 Z
4 4 4 4
Key. 2
a(r’-1
Sol. Given == :% = ( )

(P-Y _es
(r*+1)(r*-1) 91

s _ 21
64

3
=T =
4

75.  Sum of the series 3+5+9+17+33+.....to n terms is

1. 2" —n-2 2.2"4n-2 3. 22 +n—2 4. 2" _n+2

Key. 2
Sol. S, =3+5+9+17+33+......

=(2+1)+(2° +1)(2° +1)+ (2" #1) + .
=(2+42°+2°+2" +.....n'tenms )+ n
=2(2"-1)+n=2""xn=2
=2"4n-2

76. If one'AM. A and two G.M.s pand qbe inserted between two numbers a andb, then

which.of the following is hold good

1 a+b*=2Apqg 2. p+q°=2Apg 3. a’+b’=2Aab 4 None of these.

Key. 2
Sol. Given a+b=2A

And a,p,q, be GP.
p’=aq and g° = pb

= p’=apq and q° =bpq

26



Mathematics AP,GP,HP, Sequences

by adding we get
p*+q” =apg+bpg

= pa(a+b) =2Apq

77.  If fourth term of a G.P. is 3, the product of the first seven terms is

1.3 2.3 3.7 4, 4

Key. 2
Sol.  As the number of terms are odd (7) let r, be the common ratio

a a a
r*r'r

So terms can be taken as .a,ar,ar?,ar’

Product of the term =a’

=3 as(t,=a=3)

78.  The number of divisors of 6912, 52480,32000 are in

1. A.P Only 2. G.P. Only 3.AP.,GP.&H.P. 4. None of these

Key. 3
Sol. If n isa+ ve number.

k Dk K,
n=P“P%..P

(where p;, Py+P;, ... P, are prime number) then number of divisors of nare

= (kp+1) (K, +1)...(k, +1)
Number of prime factor of 6912 are = 2%.3% so0 no. of divisors =9x4 =36

Prime factors of 52,400 are = 3 x 2°

.. No. of divisors =9x4 =36

Prime factors of 32,000 are =5° x 2°
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.. No. of divisors =9x4 =36

Now each number having same number of divisors i.e., 36,36,36

Each and every term is constant & constant sequence is always in A.P.& G.P. both as common

difference is 0 and common ratio is 1.

79. If 1, logg, (3" +48), Iogg(BX —gj are in A.P., then the value of X equals

1.9 2.6 3.2

Key. 3
Sol.  Given1, log, 2(3* +48),log, (3 ~8/3), AP

= log, 9, %Iogg (3 +48), log, (3' ~8/3) AP

1/2
= 9,(3*+48) ,3-8/3 GP.  (By concepl)

= loga,logb,logce A.P.
. abceGP. . 3 +48=9(3 ~8/3)

8.3 =72

=9, F=3F, x=2.

80. If a,b,carein HP., then a , b , ¢ arein
b+c c+a a+b
1. AP 2. H.P. 3.G.P.
Key. 2

Sol. . Given a,b,ce H.P.

eA.P.

O

So, El
ab

a+b+c b+c+a c+a+b
) ) e A.P.
a b C

By using concept if a,b,c € AP.

Then their reciprocals are in H.P.

4.4

4. None of these
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81. Between the numbers 2 and 20, 8 means are inserted, then their sum is

1.88 2.44 3.176 4. None of these
Key. 1
Sol. Let a,Al,AQ....Ag,beAP

Where a=2,b=20,n=8
n 8
. sum of the means =E(a+b)=5(2+20)=88

82 If the arithmetic mean of two positive numbers a&b (a>h)is twice their G.M., then

a:bis

1. 6+7:6—7 2.2+43:2-43  3.5+46:5=6 4 Noneofthese

Key. 2

Sol. aT“):z@

a+b—4Jab =0

%+1_4\/% =0 (Dividing by-b)

83 The number of terms common between the two series 2+ 5+ 8 + ...up to 50 terms and the
series 3+5+7+9+...upto 60 terms.

1.24 2.26 3.25 4. None of these
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Key. 4
Sol.  Let m™ term of first A.P.be equal to the n" term of the second A.P. then

2,5,8,....50 terms series 1

3,5,7,...., 60 terms series 2

Common series 5,11,17, .....,119

40" term of series 1= 59" term of series 2 = 119 = last term of common series
= a,=5+("n-1)d =119+1=6n=n=20.

Number of common terms is 20.

84.  If a,b,c are three positive numbers, then the minimum-valueof the expression
ab(a+b)+bc(b+c)+ca(c+a)
bca
1.3 2.4 3.6 4.1
Key. 3
Sol.  Given expression equal to

(a+b)+(b+c)+(c+a)
c a b

cC C a
+—F—F+—F+—+=
Using AM: > M, ¢ @ a b b, [abbcca
6 ccaabb

a+b b+c c+a
r + + >
c a b

0 6

85. Sum of n terms of series ab+(a+1)(b+1)+(a+2)(b+2)+....+(a+(n-1)(b+(n-1))

ifabzlamﬂa+b)=l,b
6 3

A) g(l— 2n)? B) g(1+ n-2n) () %(1— 2n+2n%) (D) none of these

Key. C
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Sol.

86.

Key.

Sol.

87.

Key.

Sol.

s=ab+[ab+(a+b)+1]+[ab+2(a+b)+2°]+...[ab+ (n—1)(a+b) + (n—1)°]
nab+(a+b)n271:r+n§:r2

n(n-1)  (n-D)(n)2n-1)
6

nab+ (a+b)
- g[1+(n—1){1+ on-13]

_n ="a- 2
—6[1+2n(n 1] 6(1 2n+2n°)

If log (a+c),log(a+h), log(b+c) are in A.P. and a,c,b are in H.P, then the value of a+b is (given
a,b,c >0)
(A) 2c (B) 3¢ (C) 4c (D). 6c
A
log(a+c)+log(b+c)=2log(a+hb)
(a+c)(b+c)=(a+b)?
= ab+c(a+b)+c® = (a+b)? (1)
also,c = 2ab = 2ab=c(a+b)
a+b
= 2ab+2c(a+b)+2c® =2(a+b)* ... (2)
From (1) and(2),
c(a+b)+2c(a+b)+2c* = 2(a+h)’
2(a+b)*—3c(a+b)-2c*=0

3c+4/9c*+16¢*> 3c+5c c
> =2cor——
4 4 2

sa+b=2c @a,b,c>0)

sa+b=

If a,a5,a,..,a, are in AP. with S, as the sum of first ‘n’ terms (SO = 0), then

n
n
2"Cise
is equal to
k=0

@ 2" [na +s,] @ 2'[a,+s,]  (©2[na+s,] (@) 2" [a+s,]
A

"C.S, = nck5[2a+(k—1)d]
k=0 n
k=0

d\ s da, ,"
=[(a,- ) k', +- > k' ¢]
23 23
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= (ai _%j n-2n71 +%[n2nl + n(n _1)2”’2]

=a,.n2"" +dn(n-1)2"°
=n.2"°[4a +a,—a]=n2""[3a +4a,]

— 2"[2na, + 2n(a1;a“ ]]

n-2
=2""[na, +s,

88. If a,b,c, are in A.P.and p, p' are respectively A.M. and G.M. between a and b.while g, q'
are respectively AM. And G.M. between b and c, then

A p*+0’=p°+q° B PA=pq
©) p*-q*=p?-q* (D) p*+p?=0g°+q"”
Key. C
Sol. We have 2b=a+c and a,p,b,q,c are in A.P
L p_ath  bec
2 ' 2

Again , p':\/%and q':\/E
, (a+b)2—(b+c)2

LpT-q° = 2
a—-c)(a+c+2b : .
_(@o)(@rer2) Gt
4
89. Through the centroid of.an equilateral triangle a line parallel to the base is drawn. On this

line, an arbitrary point p is taken inside the triangle. Let h denote the distance of p from the
base of ‘the triangle. Let h, and h, be the distance of p from the other two sides of the triangle,
then

(A) his the H.M. of h,h, (B) histhe G.M. of h;,h,

(C) histhe AM, of h,h, (D) None of these

Key. C

Sol.  AABC =APBC + APAC + APAB

l.a.:%h=£a.h+1 a hl+la.h2
2 2 2 2
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90.

Key.

Sol.

91.

Key.

Sol.

92.

Key.

Sol.

b TR

B o

hl+h2:2h:>h:—hl;h2

a,b,c are positive integers forming an increasing G.P. whose common ratio is a natural
number, b —a is cube of a natural number and loga +log, b+log;e=6,thena+b +c=

A) 100 B) 111 C) 122 D) 189
D

log, (abc) =6 = (abc) =6°

Let a:E and c =br
r

= b=36anda:§ =r=234,6,9.12,18
r

Alsob—-a=36 (1—% is a perfecticube. r=4
r

= a+tb+c=36+9+144=189
If S,P and R are the sum,-product and sum of the reciprocals of n terms of an increasing G.P.
and S" =R". P¥, then K is equal to

A)l B)2 C)3 D) none of these
B

a(l-r" n(n-1)
S= ( ) JR=a".r 2

I—r

R =l+i+i2.... to n terms =1_—rn_1

a.ar ar a(l-r)r
SnZRnPk = (Ej =Pk

R

- (azrn—l)n — pX
= P? =p* = k=2
Sum of first hundred numbers common to the two A.P.’s 12, 15, 18, ... and 17, 21,25 .....
A) 56100 B) 65100 C) 61500 D) none of these
C

API1=12, 15,18, ... (common difference d, =3)
APII=17,21,25... (common difference d, =4)
First term of the series of common numbers = 21
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Here a = 21, common difference of the series of common numbers = L.C.M of d, and

d, =12
.. Required sum of first hundred terms
= %[2 x 21+(100-1)12 | =100[21+594] = 61500
93. If 11 A.M. s are inserted between 28 and 10, then number of integral A.M’s is
A) 5 B) 6 C)7 D) 8
Key. A

Sol.  Since A, A, ,A,,...,A,; be 11 A.M. s between 28 and 10.
28, AA,,....,A,;, 10arein A.P.
Let ‘d’ be the common difference of A.P.
Also the number of terms = 13.
10=T,=T, +12d =28+12d
d- 10-28 18 3

12 12 2
Number of integral A.M’s is 5.

94, If a,b,c are in HP, then biiji is equal to
—-C

A) — B) 2 C) Q- D) none of these
a+c a+c
Key. A
Sol. Q a,b,carein H.P.
Q b 2ac
(a+c
1 1
_+_
b-a b-c
N 1 n 1
2ac \ 2 2ac ¢
(a+c) (a+c)

= (a+c){ L ! } - (a“){_Ll}

a(c-a) c(a-c)

(c+a)(a—c) - (a+c)_2
ac(a—c) ac b

100 100

95. “'Leta, bethe n™ termofan AP.If Y a, =o and ) a,_, =B, then the common difference
r=1 r=1

of the A.P. is

A) o—B B) B-a C) OLT—B D) none of these
Key. D
Sol. a ta;+ag+..+a,,=p

A, +8, +ag ..ty =0

a,—8;+a, —8;+85 A58y — 8y = —f
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96.

Key.

Sol.

97.

Key.

Sol.

98.

Key.

Sol.

d+d+d....... d=a—p
a-f

" 100
If a,b,c.d are in G.P., then (a” + b’ +¢?)(b” +¢* +d*) equals to
A)ab+bc+cd B)(ab+bc+cd)* C)(ab+bc+cd)*
B
a,b,c,d are in G.P., let they are a, ar, ar®,ar’
(a® +b*+¢*)(b* +¢* +d?)

=a? xa2[1+ r? +r4][r2 +r +r6]
=aﬁ‘r2[l+r2+r“]2

=[a2r[1+ r’ + r“ﬂz

D) none of these

= (ab+bc+cd)’
If a,,a,,a,,8,,a; are in H.P., then a,a, +a,a, +a,a, +a,as is equal to
A) 2aa, B) 3a,a, C) 4aa, D)-4
C
a,,a,,a;,a,,a, are in H.P.
= a2 = 2a1a2 j—y 2&13.3 — azal + a3a2
a, +a,
28,3,
a, =———=2a,a, =aqa, +aza,
a;+ag
= a,a, +a,a, +a,a, +a,as =2a,a, + 2a,a, ..(1)
2(a,a;) ..
d; =———%= =>4, +a.a, = 23,2 .1
3 al +a5 1%3 573 175 ( )
using (i) & (ii)
a,a, +a,a, +8;8, +a,a; =2(2a,a; ) =4a,a,
If the'sum to infinity of the series, 1+ 4x +7x* +10x° +........ | is % where [x| < 1, then ‘x’
equals.to
A)19/7 B) 1/5 C)1/4 D) none of these
B

S=1+4x+7x*+10x° +............

XS=X+AXP+TX + e,

Subtract

S(1-x)=1+3x+3x* +3x> +...cccee0...
1

S(1-x)=1+3x| — 1

(1-x) +X(1—xj x| <

1+2x
(1-x)’

S=
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. 1+2x 35
Given 5=
(1-x)" 16
= 16 +32x = 35+ 35x” — 70x = 35x* —102x +19=0
= 35X’ —7x-95x+19=0 = 7x(5x-1)—19(5x-1)=0
= (5x-1) (7x-19)=0 = x=£,§
57
But X|<1 X =l
5
99. If a,b,c and d are four positive real numbers such that abcd = 1, the minimum value of (1 + a)
L+b)(l+c)(d+d)is
A) 4 B) 1 C) 16 D) 18
Key. C
Sol. 1+a>2Ja  {AM>GM]
1+b>2vb
1+c>2c
1+d> 2\/5

(1+a)(1+b)(1+c)(1+d) >16+abcd =16
min. value =16 (fora=b=c=d=1)
100. If the length of sides of a right triangle are in A.P., then the sines of the acute angle are

3 4 2 1
Ny 2 @ﬁ
- \/\/3—1’\/\/§+1 D) /\/5—1’ 3+1

2 2 2 2

Key. A

Sol. Let the sidesbea—d, a,a+d
Wherea>d >0
We have

(a+d)’ =(a~d)+a’

= d=E we have sinf=—— = cos@=§, sinezﬂ
4 a+d
101.  If.a;a,,....a, ndistinct odd natural numbers not divisible by any prime greater than 5, then
i+i+....i is less than
a1 az an
A) e B) 16 C) 8 D) 15
8 8 15 4
Key. A
Sol.  Since each a, is an odd number not divisible by a prime greater than 5, a, can be written as

a, = 3'5° where r, s are non-negative integers.
thus forall ne N

1 1 1 1 1 1 1 15
—t—tt—<|ltt s+t || It 5+ =
a, a, a 3 3 5 5

n
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102. Ifthe m" term of the sequence defined by t = \MO8 is the greatest term then m =
n+

A) 2006 B) 2007 C) 2008 D) 2009
Key. C
Sol. Consider the function f (x)= Jx X>1

X + 2008
(x+2008)x ;_&
f(x)= =5
(x+2008)
X+ 2008 — 2x 2008 — x

" 2Jx (x+2008) 2/ (x+2008)°
£(x)=0=> x = 2008
x (2008 5,2008), f*(x) > 0; x < (2008,2008+5), f*(x) <0

% 8 &
103. If &, @,, 4, ..., & areinH.P.and @, =5, a; =4 then|a,. & &=
a;
A) 31/15 B) 41/18 €).50/21 D) 61/27
Key. C
1 .
Sol. Lleta=——--7—, 1=123,...,9
a+(i-1)d
a, = L =5:>a+3d:1
a+3d S
a; = =4:>a+4d=1
a+4d 4
1 20
ra=d=—"=a=—
20 I
' 33
a
S P R T
N\ 4 5 6 21
7 8 9

104. If log,, X, logsxx 10g,, X arein H.P. where a, b, ¢, x belong to (1, ©), then a, b, c are in

(A) A.P. (B) G.P.
(C) H.P. (D) A.G.P.
Key. B
Sol. Since logaxX, logpxX, logex are in H.P.

log, ax, log, bx,log, cxare in A.P.
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= 1+log, a,1+log, b,1+log, C arein A.P.

:Ioga logb logc
logx "logx " logx
= loga,loghb,logc arein A.P.

arein A.P.

= 2logb =loga+logc=logac
= logb* =logac = b* =ac

= a, b,careinG.P.

~.(b) holds.
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