PROGRESSION & SERIES |[JEE ADVANCED PREVIOUS YEAR SOLVED PAPER] |

JEE ADVANCED
Single Correct Answer Type 2. The third terim of a geometric progression is 4. The prod-
uct of the first five terms is
1. The least value of the expression 2 log,, x — log (0.01), a. 4° b. 4° c. 4° d. none of these
forx>1,1s (ITT-JEE 1982)

a. 10 b. 2 c. —0.01 d. none of these



PROGRESSION & SERIES [JEE ADVANCED PREVIOUS YEAR SOLVED PAPER]

JEE ADVANCED

2. The third term of a geometric progression is 4. The prod-
uct of the first five terms is

Single Correct Answer Type

1. The least value of the expression 2 log,, x — log (0.01), a. 4° b. 43 c. 4° d. none of these
forx>1,1s (ITT-JEE 1982)
a. 10 b. 2 ¢. —0.01 d. none of these
3. The rational number which equals the number 2.357 13. The harmonic mean of the roots of the equation
with recurring decimal is G+v2)x* =4+ V5)x+8+2J5=0is
2355 2379 2355 a2 b. 4 c. 6 d. 8
a. T b “Zan & d. none of these
1001 997 999 (IIT-JEE 1983) (IIT-JEE 1999)
_ ‘ 14. Ifa, b, c are different positive real numbers such thatb +c—a,
4. If a, b, and ¢ are 1111 G.P., then the equations ¢ +a—b, anda+ b— c are positive, then (b + ¢ — a) (c + a— b)
ax’ + 2bx + ¢ = 0 and dx* + 2ex + f = 0 have a common (G4 ) —ibic s
root 1f E A ! are in a. positive b. negative
a b ¢ ¢. non-positive d. non-negative
a. AP b. G.P. ¢. H. P d. none of these (IIT-JEE 1999)
(IIT-JEE 1985) 15. Ifa, b, ¢, d are positive real numbers suchthata+b+c+d
.1 3 7 15 = 2, then M = (a + b) (c + d) satisfies the relation
S. iu::ll{;;ﬂ:ﬁﬁrstnlermsnfthﬂsenes - e - - + = - a 0<M<I b 1<M<?
a. E"—H—Ib. l_2—n c.n+2""—l d. 2n‘+] C. 2£M£3 d.3£M£4I Ezm
(IIT-JEE 1988) (LG LIA00)
6. Findthesum(x+2)""'+(x+2)"2(x+ 1)+ (x+2)  (x+1)? 16. Let the positive numbers a, b, ¢, and d be in A.P. Then
§ o 00 TP abc, abd, acd, and bcd are
a. x+2)7-(x+1)" b (x+2)"" - (x+ 1) a. notin A.P/G.P/HP. b. in AP.
C. (x+2)"=(x+1) d. none of these c¢. in G.P. d. in HP. (IIT-JEE 2001)
(IIT-JEE 1990) 17. Consider an infinite geometric series with first term a and

10

11

12

If x, vy, and z are pth, gth, and rth terms, respectively, of
an A.P. and also of a G.P., then X" y** """ 1s equal to
a. xyz b. 0 c. | d. none of these
(IIT-JEE 1991)
The product of n positive numbers is unity. Then their
sum is
a. a positive integer
¢. equalston+ l/n

b. divisible by n
d. never less than n
(IIT-JEE 1991)

If In(a + ¢), In(a - ¢ ,, and In(a = 2b + ¢) are in A.P., then
a. a, b, carein A.P. b. @, b*, c* are in A.P.
¢. a, b, c are in G.P. d. a, b, c are in H.P.
(IIT-JEE 1994)
Let 7. be the rth term of an AP, for r = 1, 2, 3,
. If for some positive integers m, n, we have

I
T = L and 7, = —, then T, equals

n m
1 1
a. L3 b, —+—= g.]} d. 0
mn m n
(IIT-JEE 1998)
| |
Ifx>1,y>1,and z > 1 arein G.P., then . ,
| l+Inxy l+Iny
and are in
l+1Inz
a. AP b. H.P. c. G.P. d. none of these

(IIT-JEE 1998)

Leta,, a,,...,a,bein AP.andh, h,, ..., h,bein HP.If
a,=h =2anda,,=h,,=3,thenagh,is
a. 2 b. 3 c. 5 d. 6

(IIT-JEE 1999)

18.

19.

20.

21.

common ratio r. If its sum is 4 and the second term is 3/4,
then

aod 3 T
B T Ty b. a=2r=3%
3 ] |
C. H-E.F—E d. H=3,r= 4
(IIT-JEE 2001)
Let o and S be the roots of ¥’ = x + p=0and yand J be

the root of ¥ —4x+ g =0. If ¢, B, and 7, S are in G.P.,

then the integral values of p and g, respectively, are

a. -2,-32 b. -2,3 c. 6,3 d. -6,-32
(IIT-JEE 2001)

If the sum of the first 2n terms of the A.P. 2,5, 8, ..., 1S

equal to the sum of the first n terms of A.P. 57, 59, 61, ...,

then n equals

a. 10 b. 12 c. 11 d. 13
(IIT-JEE 2001)

Suppose a, b, and ¢ are in A.P. and a, b, and ¢? are in
3
G.P.Ifa<b<cand ﬂ+b+f=-£.thenﬂ1cvaluenfa is

e N T 1

“278h8 T2
(IIT-JEE 2002)

Ifa,,a,, ..., a,are positive real numbers whose product is

a fixed number c, then the minimum value of a, + a, +
+a, +2a,is

| ]
22 » 35

a. n(2c)"" b. (n+ 1)c'"
c. 2nc'” d. (n+ 1)(2c)'"
(IIT-JEE 2002)
An infinite G.P. has first term as a and sum 35, then
a. a<-10 b. -10<a< 10

c. 0<ca<l0anda#5 d. a>10 (IIT-JEE 2004)



23. Ifae (0. E} then Vx’ +x + mr:ﬁﬂ 1s always
2 VX +x

a. 2tana b. |

greater than or equal to

e. 2 d. sec’ a
(IIT-JEE 2004)
24. If the sum of first n terms of an A.P. is cn’, then the sum
of squares of these n terms 1s

& n(4n: - l)::'2 b. H(chu2 - l)v:2

6 3
1'1(-'-",1";'2 ~1)c® n(4n’ + l)#::2

C. d.
3 6

(IIT-JEE 2009)
25. Leta,, a,, a,, ... be in harmonic progression with a, =5
and a,, = 25. The least positive integer n for whicha, <0

a. 22 b. 23 c. 24 d. 25
(ITT-JEE 2012)

Multiple Correct Answers Type

1. If the first and the (2n - 1)st terms of an A.P., a G.P.,
and a H.P. are equal and their nth terms are a, b, and c,
respectively, then
a. a=b=c b.az2b2c c.a+b=b d. ac-b"=0

(IIT-JEE 1988)

2. ForO< o< n/2,if

=3 cos™" @, y = Y sin”" ¢, and z = ¥ cos>" @sin®" ¢
n=0 n=0 ’

n=(0
then
Q. XyZ=XzZ+Yy
C. XyI=X+V+72

b. xyz=xy +z2
d. xy:=yz+x

(ITT-JEE 1993)
3. For a positive integer n, let a(n)= l+%+-]-+l-~+ _1"1 :
Then, 234 (@)

a. a(100) < 100 b. a(100) > 100

c. a(200) <100 d. a(200) > 100

(IIT-JEE 1999)

4. A straight line through the vertex P of a triangle POR

intersects the side QR at the point § and the circumcircle

of the triangle POR at the point T. If S is not the center of
the circumcircle, then

o o2 ' l o1, 2
PS ST JOSxSR PS ST JOSxSR
14 1 1 _ 4
€. —<+—« . —t—>
PS ST QR PS ST QR
(IIT-JEE 2008)

k* . Then S, can take value(s)

c. 1120 d. 1332
(JEE Advanced 2013)

a. 1056 b. 1088

Linked Comprehension Type
For Problems 1-3

Let V, denote the sum of first r terms of an arithmetic progres-
sion (A.P.) whose first term is r and the common difference is
2r-1.LletT, =V, -V -2andQ =T,,-T.forr=1,2, ....

(IIT-JEE 2007)

I. ThesumV, +V,+ - +V, is
1 : ,
a. —n(n+)Gn*=n+1) b. %n{n+l}{3n‘+n+2}

4_ 1
c. -I,;n{2n‘~n+l} d. 5{3”]'2"*3)

2. T,is always
a. an odd number
¢. a prime number

3. Which one of the following is a correct statement?
a. Q,, 0,, Q,, ... are in A. P. with common difference 5
b. 0,, 0., Q,, ... are in A. P. with common difference 6
¢c. 0,,0, 0, ...arein A. P. with common difference 11

d. Q1=Q:=Q3~=“'

b. an even number
d. a composite number

For Problems 4-6

Let A, G,, and H, denote the arithmetic geometric and har-
monic means, respectively, of two distinct positive numbers.
Forn 2 2, let A, |, and H,_, have arithmetic, geometric and
harmonic means as A, G,, H,, respectively. (IIT-JEE 2007)

4. Which one of the following statements is correct?
a. G, >6G,>0G,> -
b. 6, <G, <G;< -
¢. G,=G,=G,=---
d. G, <G, <Gs<-and G, >G, >G> -+
5. Which one of the following statements is correct?
a. A >A,>A,>
b. A, <A, <A< -
C. A\ >A;>A>---and A, <A <A, >
d. A, <A, <A;<---and A, > A, > A, > -
6. Which one of the following statements is correct?
a. H>H,>H,> --.
b. H,<H,<H,< -
c¢. H >H,>H;>---and H,<H,<H < -
d. H<H,<H<---and H,>H,>H > ---



Matching Column Type

1. Match the statements/expressions given in Column I
with the values given in Column II.

Column -1 Column - I1

(a) In R? if the magnitude of the (p) 1
projection vector of the vector

ai + Bjon J3i+jisV3  and

if @ = 2 + V3B, then possible
value(s) of | is (are)

(b) Let a and b be real numbers Q) 2
such that the function

“3ax*-2, x<1

fix) = < 1S

| bx+a®, x21
differentiable for all x € R.
Then possible value(s) of a
is(are).

(c) Let @+ 1 be a complex cube root (r)3
of unity.
IfG-3w+20")" "+ 2+ 3w
3" + (3 + 2w+ 30"
7 = 0, then possible value(s) of
n 1s (are)

(d) Let the harmonic mean of two (s) 4
positive real numbers a and
b be 4. If g 1s a positive real
number such that a, 5, g, b is an
arithmetic progression, then the
value(s) of le — al is (are)

(t)5
(JEE Advanced 2015)

Integer Answer Type
1. LetS,, k=1,2,.., 100, denote the sum of the infinite geo-

: . . k-1
metric series whose first term is —— and the common

k!
i o 1 100° o :
ratio is _ , then the value of + 2 I(k* =3k +1)S, | is

k 100! =
(IIT-JEE 2010)
2. Let a,, a, a, ... a, be real numbers satisfying

a,=15,27-2a,>0anda,=2a, ,-a, .fork=34,.., 11.1If

P. 2 4
a; +a;+--+a a +a,+--+a
L2 : 'L =90, then the value of - — = L)
I I

1s equal to (IIT-JEE 2010)

3. Leta,, a,, a,, ..., a, be an arithmetic progression with

P .
a,=3and§, = ;Ia,.l < p < 100. For any integer n with

1<n<20,letm=5n.1f Sm. does not depend on n, then

a, is Sn (IIT-JEE 2011)

. The minimum value of the sum of real numbers a, a™,

3a”, 1, a4, and a® witha> 0 is
(IIT-JEE 2011)

. A pack contains n cards numbered from 1 to n. Two con-

secutive numbered cards are removed from the pack and
the sum of the numbers on the remaining cards is 1224.
If the smaller of the numbers on the removed cards is &,

then k - 20 = (JEE Advanced 2013)

. b . :
. Leta, b, c be positive integers such that — 1is an integer.
a

If a, b, ¢ are in geometric progression and the arithmetic

3

- -14
mean of a, b, ¢ is b + 2, then the value of g +d ll 1S

a+

(JEE Advanced 2014)

. Suppose that all the terms of an arithmetic progression

(A.P.) are natural numbers. If the ratio of the sum of the
first seven terms to the sum of the first eleven terms is
6 : 11 and the seventh term lies in between 130 and 140,
then the common difference of this A.P. is

(JEE Advanced 2015)

Assertion-Reasoning Type

1.

Suppose four distinct positive numbers a,, a,, a;, a, are
inG.P. Letb,=a,,b,=b,+a,,b,=b,+a,;and b, = b, +
a,

Statement 1: The numbers b,, b,, b,, b, are neither in
A.P. nor in G.P.

Statement 2: The numbers b,, b,, b,, b, are in H.P.

a. Statement 1 1s true, statement 2 is true; statement 2 1S
the correct explanation for statement 1.

b. Statement | is true, statement 2 1s true; statement 2 1s
not the correct explanation for statement 1.

¢. Statement 1 is true, statement 2 is false.

d. Statement 1 is false, statement 2 is true.
(IIT-JEE 2008)

Fill in the Blanks Type

1.

2.

The sum of integers from 1 to 100 that are divisible by 2
orSis ; (IT-JEE 1984)

The sum of the first n terms of the series 17 +2x2*+ 3% +2
X4 +5°+2%x6°+--isn(n+ 1)°/2, when n is even.
When n is odd, the sum is :

(IIT-JEE 1988)

Let the harmonic mean and geometric mean of two posi-

tive numbers be in the ratio 4 : 5. Then the two numbers
are in the ratio ; (IIT-JEE 1992)

For any odd integer n 2 1, P =fn=1Y ¥ &P )
- ‘ (ITT-JEE 1996)

Let x be the arithmetic mean and y, z be the two geo-
metric means between any two positive numbers. Then

3 3
y 2

= : (IIT-JEE 1997)

-
V2



1. Forevery integer n > 1, the inequality (n!) " <

6. Let p and g be roots of the equation x* — 2x + A = 0 and

let r and s be the roots of the equation x* — 18x + B = 0.
If p < g < r<sare in arithmetic progression, then
A= and B = . (ITT-JEE 1997)

True/False Type

I/n n +1

2
(IIT-JEE 1981)

holds.

2. If xand y are positive real numbers and m, n are any positive

integers, then 23 — > —,
(14 x7)(1+ y°")

(IIT-JEE 1989)

Subjective Type

1. The interior angles of a polygon are in arithmetic pro-

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

(IIT-JEE 1980)
. Let x and y be two real numbers such that x > 0 and
xy = 1. Find the minimum value of x + y.

(IIT-JEE 1981)
. It a, a,, ---, a, are in arithmetic progression, where
a,> 0 for all i. Show that

l ] I ~ n—]
(IIT-JEE 1982)

. Does there exist a geometric progression containing 27,
8, and 12 as three of its terms? If it exists, how many
such progressions are possible? (IIT-JEE 1982)
. mn squares of equal size are arranged to from a rectangle
of dimension m by n, where m and n are natural numbers.
Two squares will be called ‘neighbours’ if they have
exactly one common side. A natural number is writ-
ten in each square such that the number written in any
square 1s the arithmetic mean of the numbers written in
its neighouring squares. Show that this is possible only if
all the numbers used are equal. (ITT-JEE 1982)

. Find three numbers a, b, and ¢. between 2 and 18. such
that

(1) their sumis 25
(ii) the numbers 2, a. b. are consecutive terms of an A.P.

and +
(iii) the numbers b, ¢, and 18 are consecutive terms of a
- QG.P. (IIT-JEE 1983)

7. The sum of the squares of three distinct real numbers,

which are in G.P., is S°. If their sum is aS, show that

.
a“ e —.l)u{l.3).

\ 3

(IIT-JEE 1986)

10.

11.

12.

13.

14.

15.

16.

17.

If log, 2, log, (2°-5), and log, [2" - %] are in arithmetic

(IIT-JEE 1990)

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

(n+l]:
pP.
n-|

IfS, S, S, ..., S, are the sums of an infinite geomet-

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

: 1 11 I
common ratios are —,—, —, ...,
234 n+l
find the value of §2 4 §2 4 §7 +... 4+ §2

(IIT-JEE 1991)

The harmonic mean of two numbers is 4. Their arithme-
tic mean A and the geometric mean G satisfy the relation

2A + G° = 27. Find the two numbers. (IIT-JEE 1997)

progression, determine the value of x.

(ITT-JEE 1991)

, respectively, then

Leta, b, ¢, and d be real numbers in a G.P. u, v, w, satisfy
the system of equations

Uu+2v+3w=06

du+S5v+6w=12

6u+9v =4

Show that the roots of the equation {-l-+ l+i] o+
] v W

(b-c¢ +(c-a)Y+d-b]x+u+v+w=0and

20x* + 10(a — d)* x = 9 = 0 are reciprocals of each other.

(IIT-JEE 1999)

The fourth power of the common difference of an arith-
metic progression with integer entries is added to the
product of any four consecutive of it. Prove that the

resulting sum is the squares of an integer.
(IHT-JEE 2000)

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

H H, H, +H, Qab

(IIT-JEE 2002)
If a, b, c are in A.P. and a°, b, ¢* are in H.P., then prove

show that

that eithera=b=cora, b, - = form a G.P.

2
(IIT-JEE 2003)
If a, b, ¢ are positive real numbers. Then prove that
(a+ 1)’ (b+ 1) (c+1)>7 a'b'c*. (IIT-JEE 2003)

Let a,, a,, ... be positive real numbers in a geometric
progression. For each n, let A, G,, H_ be, respectively,
the arithmetic mean, geometric mean, and harmonic
mean of a,, a,, ..., a,. Find an expression for the geomet-



~necmeanof G, G,, ...,G,interms of A, A,, .... A, H,, 1 (31} (3 3V
Hoyoonn (IIT-JEE 2005) 19. If a,=— -[3 +(I) +oee (=) [E] andb =1-a,
18. A cricketer plays n matches (n 2 1), total number of runs : ’
3 1‘ -7 then find the least natural number n, such that b, > a,
.. |[n "
scored b}" him 1s [T}(Zn e n— 2) If he scores Y n 2”“‘ (IIT_JEE 20‘06)

k - 2"*" runs in kth match (1 € k € n), find the value of n.
(IIT-JEE 2005)

Answer Key

JEE Advanced Fill in the Blanks Type
. . 2
Single Correct Answer Type 1. 3050 5 N (n+1) 3 1-4
1. b. 2. b 3; iC 4. a. 5. c. | 2
6. c. 7. C. 8. d. 9. d. 10. c. 4. 2 (n+1Y 2n-1) 5. 2
11. b. 12. d. 13. b. 14. b. 15. a.
16. d. 17.d 18 a  19.c.  20. d. 6. A==JandB=T7]
21. a 22. c. 23. a 24. c. 25, d. True/False Type
Multiple Correct Answers Type 1. True 2. False
1. b,d. 2. b,c. 3. a,d. 4 b,d S a.d Subjective Type
Linked Comprehension Type 1. 9 4. infinite G.P. exists
1. b. 2. d. 3. b. 4. c. 5 a 6. a=5.b=8¢c=12 8. 3
p) =
6. b. 10. n(_n+l)(;1n+l) 3 11. 3and 6
Matching Column -
. o 17. AA,...A-HH, .. H)"> 19. 6

1. (d-(q), (1)

Integer Answer Type

1. (3) 2. (0) 3. (6) 4. (8) 5. (3)
6. (4) 7. (9)

Assertion-Reasoning Type
1. c.



Hints and Solutions
JEE Advanced

Single Correct Answer Type

log,,0.0]
. D. - 01 =2log, x— —
1.b. 2 Iﬂgm X IUE_I 0.0] gm |ﬂgm _'I'
_ Dok
log,, x

- 2[lug,,,.r + : ]
log,, x

[Here x> 1 = log,, x > 0]

Now,
AM.2GM.
I
lugm X+ | : | 142
= 08w -+, log,, x
2 log,, x
or log,x+ I 22
log,, x
2. b. Given
ar =4

357 =2 +0.357 +0.000357 + -+ o0

357 357
- + +0r 00

100 10°
357

=2+ 10°
l

]

10°
357 2355

R, 1 Mot LN i

999 999

Alternate solution:
Let

=  axarxarxar xar=a r'=(@r) =4
ﬁ

2

x=21357
= 1000x = 2357.357
On subtracting, we get

2330
999x =23550orx =
X of X =
4. a. For first equation D = 4b* — 4ac = 0 (as given a, b, ¢ are in G.P.)
) ;
Thus, equation has equal roots which are equal to ~Z each.
a
Thus, it should also be the root of the second equation. We
have
d[iJ +2e[:£J+f=D
a a
2
or db—l - ZE +f=0
a a

. b 2
or da—§—2—5+f=0(asb'=ac)
a a
or £+£= ﬂ=2£
a ¢ ac b



 S=x+" '+ @+ G+ D+ N (x+ 1)

+.o.o+(x+1)"!
Clearly the given series is G.P. of n terms with common ratio
x+1

x+2

x+2

Lot

=(x+2)"=(x+1)"

=(x+2)"

7. ¢. Given that x, y, z are the pth, gth, and rth terms of an A.P.

8. d.

9. d.

x=A+(p-1)D
v=A+(g-1)D
z=A +(r-1D
= x-y=(p-q9D
y-z=(gq-r)D
- z-x=(r-p)D
where A is the first term and D is the common difference. Also
x, y, z are the pth, gth, and rth terms of a G.P.

x=aR?', y=aR"', z = aR"'

X },:-.t zl—-_t = [HRP-I}TH: (aR q-ul}: L {ﬂRrul)r—}'
= "Ity R{p—l} (v=2) # (g=1) (2=2) # (r=]) (2-¥)

=A° R” Nig-ri D vig ) lr-p) D 4 (=1} (pgq) D
=A°R°=1
Let x,, x,. ..., x, be the n positive numbers. Given that

X X0 0 x, = | (1)
We know for positive numbers,
AM.2GM.
X, +X, 44X
= e — - E{/x,.r..---.rn
i 2
+ X+
or AT " %s > [Using Eq. (1)]
n

or X, +X,+-+XxX2n

In(a + ¢), In(a - ¢), In(a - 2b + ¢) are in A.P. Hence. a + c.

¢ —a,a-2b+ care in G.P, Therefore,
(@a-c¥=(@+c)(a-2b+c)

or (a-cY¥=(a+c)-2bia+c)

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

10. c.

11. b.

12. d.

13. b.

14. b.

or 2b(a + c¢) = 4ac
2ac

or b=
a—-cC

Hence. a, b. and ¢ are in H.P.

I.=a+(m-1)d =1/n
I=a+(n-1)d=1/m
(m-=n)d =1/m-=1/m=(m-n)mn

= |/mn

I
= a =—

mn

or d

I =a+(mn-1)d

it +(1Irrur:t-l)L

mn mn
]

5 b ot

mn mn
= |
If x, y, and z are in G.P. (x, y, 2> 1), then log x, log v, log z are
in A.P. Hence,
| +logx, 1 +logy, | +log z will also be in A.P.
1 o 1

= T i will be in H.P.
l+logx I+logy 1+ log:

a=h=2,a,=h,=3
3=a,=2+9d=d=1/9
o a,=2+3d=17/3
Also,
U (N -
= mﬂl'*i = h, 2 + 9D
or D:—L
54
= —l—=l+6[}=_l.....l=l
h- 2 9 I8
ﬂ‘,h?=3x1—s-=ﬁ
3 7

Harmonic mean H of roots azand S is

23+2J§
_2ap ST\E-__
_a+ﬁ_ 4 ++5 -

5+ 2

Since A.M. > G.M. for different numbers, so
(b+c—a)+(c+a-b)
2
=5 c>[(b+c-a)(c+a-b)"
Similarly,
b>((b+c—-a)(a+b-0)]"

H 5

>[(b+c=a)c+a-b)|"

and
a>[(a+b-c)(c+a-b]"

Multiplying, we get
abc>(b+c-a)lc+a-b)(a+b-c)
= (b+c-a)c+a-b)(a+b-c)-abc<()



15. a.

16. d.

17. d.

18. a.

19. c.

As A.M. 2 G.M. for positive real numbers, we get

(a+b)+(c+d)
: 2 J(a+b)(c+d)
= M<I
Also,
(a+b)(c+d)>0 [.ab,c d>0]
0sM<
a, b, and c, d are in A.P. Therefore, d, ¢, b and a are also in A.P.

Hence,
d C b a

abcd ' abed, abcd ' abed

] ! l |
abc' abd’ acd’ bed
= abc, abd, acd, bed are in H.P.

are also in A.P.

are in A.P.

Sum is 4 and second term is 3/4. It is given that the first term is
a and common ratio is r. Hence,
@ -4andar= E 1.::!+rr'=i

l—r 4 4a

Therefore,
4 2
g = 4 or A 4
4a

or a-4a+3=0

or (a-1)(a-3)=0

= a=1or3

Whena=1, r=3/4 and whena =3, r=1/4.

a, B are the roots of x* — x + p = 0. Hence,
a+f=1 (1)
af=p (2)
¥. 8 are the roots of X’ — 4x + ¢ = 0. Hence,
Y+ 0=4 (3)
Yo0=4 (4)

a, B, 7, 8are in G.P. Let a=a, B=ar, y=ar’, §=ar'. Substitut-
ing these values in Egs. (1), (2), (3), and (4), we get

a+ar=1 (5)
ar=p (6)
ar +ar =4 (7)
ar=gq (8)

Dividing (7) by (5), we get

"’2“‘*’}:&&”3:4:}”:2.-2
a(l+r) I
: = ] ur;=lﬂr—l
l+4r 142 1-2 3
As p is an integer (given), r is also an integer (2 or —2). There-
fore, from (6), a # 1/3. Hence, a =-1 and r = -2.
p=(-1Y¥%x(-2)=-2
g=(-1)x(-2)=-32
Given,
2+5+8+ - 2nterms=57+59+61 + :-- nterms

= 2_;[4+(zn-1131=~§[114+{n-1)21

from (5)a=

or bn+1=n+56
or 5n=2155
or n=11

20. d.

21. a.

22. C.

23. a.

Given that a, b, and c are 10 A P. Hence.

2b=a+c
But given,
a+b+c=3R
or 3b =32
or b=1/2
Hence,
a+c=1
Again, @’, b°, ¢* are in G.P. Hence,
b* = a’c’?
or b =tac
= at*=lur—landa+f=l (1)
4 4

Now,

1
a+c=landﬂc=z

= (a-cl=(a+c)-4ac=1-1=0
= a=c
But a # ¢ as given that a < b < ¢. We considera + ¢ = | and
ac = -1/4. Hence,
(a-c)Y=1+1=2

or a-r.*:i\/i
But

a{c.‘.a-f.:-JZ_ (2)
Solving (1) and (2), we get

1 1
2 2

From A.M. 2 G.M., we have

a=

(a,+a,+--+a,_, +2a,)

2(aa,-a,_ ,2a)"
n
or (ﬂl+ﬂ1+'“+ﬂn-l+2an)2(2{.)”#
n
or a,+a2+---+aﬂ_,+2ﬂ,,2:1(2{']”"
S.= e =5 (given)
-
5-a
= J=
s
But
0<|rl <1
= U{S—_ﬂ ]
5
5-a
or -1< : <landa#5
or -S5<S5-a<S5anda#5
or -10<-a<0anda#5
or 10>a>0anda#5
or O<a<l0anda#5
Using A.M. 2 G.M,, we have
- tan’ a
X +X+ . 112
u".rz-f-_l:} ,f+.rlana
2 VX +x
- tan’ a a
or VX +x+—=—=22tana v &€ 015

X" +x



24. c. We have S, = cn’

IH=SH—S"_I
=c{n’-(n-1)%)
=c(2n-1)

= t=c@n’-4n+1)

. irs=fz{4n{n+l){2n+l)_4n{n+|}_HI}
n=] 6 2
CZH
= (Qn+2)2n+1)-6(n+ 1)+ 3)
2
— %ﬂ (4”1— l)

25.d. a,, a,, a,, ... are in H.P.

I 1 1

= ,—.,—,...aremn A.P.
G a4, 4y 1 5
— i:l+(n—l)d{{},whem 25 25=d= —4
a, a 19 19 x 25
> 41—
5 19x 25
or 4("_1)::1
19%5
19x5
or n-1>
4
19x5
or n> + 1
4
or n 2 25.

Multiple Correct Answers Type
1. b., d.

Let x be the first term and y be the (2n— 1)th term of A.P., G.P.
and H.P. whose nth terms are a, b, ¢, respectively. Now accord-
ing to the property of A.P., G.P.,and H.P., x, a, y are in A.P.; x,
b, y are in G.P. and x, c, y are in H.P. Hence,

X+y

2 by, €.

as= = AM.
2
b=,/xy =GM
R T
x+y
Now, A.M, G.M. and H.M. are in G.P. Hence,
b’ = ac
Also, AM. 2 GM. 2 H.M. Hence,
azbzc
We have, for0 < ¢ < /2

o
x = 3 cos” ¢
n=0

=1+cos’ ¢+ cos'@+ - oo
_ 1
| — cos® ¢

=— (1)

=] +sin’ ¢+sin* @+ - o0
I

- l-—sinz¢
1

— (2

cos’ ¢ )

z = ), cos™ @sin” ¢

n=0

=1+ cos’ @sin’ ¢+ cos* gsin* g+ -+ o0
I .

= (3)

B cuslcp sin® ¢
Substituting the values of cos® ¢ and sin’ ¢ in (3) from (1) and
(2), we get

or L=

or Xyz—2=Xy
or Xyz=xy+z
Also,

I i |
X+y+2I= P F ? .
cos*¢ sin’¢ |- cos’@sin’¢

» (sin’ ¢ + cos’ @) (1 — cos’ ¢ sin” @) + cos’ @ sin’ @
cos’ ¢ sin® ¢ (1 - cos’ ¢ sin’ ¢)
(1- cusz¢ sin” @) +c052¢ sinzg':

cos” ¢ sin® ¢ (1 — cos” ¢ sin” ¢)
|

cos’ ¢ sin’ ¢ (1 — cos’ @ Siﬂ:fﬂ):

Thus, (b) and (c) both are correct.

xyz

3. a.,d.

<l+l+--+1=n



Thus,
al 100) < 100
Also.

]_1..1 -+ l+,!. + l+l+l+l]+..,+
am="+-M373)7 576 777 8

Thus,
| 00
a(200) > (I - W} - 2—— > 100
2 2
1.e.,
a(200) > 100
4. b.d.

We have PS x ST = QS x SR (property of
circle). Now,

AM.>GM.
11
N 11
5 PS5 SP J }
2 PS ST
1 2
or <+ D ——
PS ST JOSxSR
Also,
QS;’SR > JOSxSR
1 2
= —_——
JOSxSR QR
1 1 4
-+ >
PS ST OR
5. a., d.
4n k(k+1)
S, =Y (-) 2 K

k=1

=—11_21+3I+42_51_61+?:+31 ‘‘‘‘‘‘‘‘
_{4ﬂm3)1_(4n_2)1+(4"_ l)1+(4")3
Y[ (4r) +(@r =17 = (@dr-2)" = 4r -3y

r=]

£

S [((4n? - (4r-22)+ (=17 - (4r -3

r=]

)":[2(3:- ~2)+2(8r-4)]

r=1

Y [32r-12]

r=|

2.d.

3. b.

=16nn+1)-12n
=4n(d4n + 1)

~ (1056 for n=38
~ l1332forn=9

Linked Comprehension Type

1. b.

Vi+V,+--+V,

=YV

r=|

n

= Z[%(2r+{r-— l}(Zr-I)}]

iu[

=En3_ Eﬂz +}:ﬂ
2 2
_:n: (H+I}I _n{n+l}(2n+l}+n{u+l)
4 12 4
2 1
_ n{ﬂ4+ 1) [n (n+1) - n3+ t]

12

T,=V,

r+l

2 2
=[(r+ 1y - (H;l) - (r;”]-[r:‘—%+%:|-2

=(r+1)(3r-1)
For each r, T, has two different factors other than 1 and itself.

Therefore, T, is always a composite number.

Qr=Tr+l*?;
=(r+2)3r+2)-(r+1)@3r-1)
=6r+S5

Since Q.,, - Q,=6(r+ 1) + 5 6r -5 = 6 (constant), therefore,
Q.. Q,, Q,, ... are in A.P. with common difference 6.

. Given,
a+b 2ab
L el T Vab . H, = a+b
Also,
An= Aﬂ-l + Hn—l
7
Gl = \[An-l Hn-l
HH = 2 AH-I X Hn-l
Au-l + Hﬂ-l
= Gi = Aan —y AIHH - Anul Hn-l
Similarly, we can prove
AH,=A H_=4,, H, ,=-=AH,

= AH =ab



= G=Gi=Gi=--=Gi=ab 2.(0) a, =2a,_,-a,_,=>a,a,,...a, areinA.P.

or G, =G,=G,=--=1ab . ai+al+otal e +35x11d} +110ad _
5.a. We have o 11 - 11 -
A =Bt Ha = 225+ 354+ 150d =90
' 2 IS +150d+ 135=0 = d=-3,-9/7
A_ +H
A=Ay =Sl A, Given o s we getd=-3andd =-9/7
2 27 4
_ ; Bl (-A ,>H, ) - a+ta ;r]u-m,l _ '21 [30—10x3]=0
= A, <A, 0rA >A, 3.(6) a,, a,, a,, ..., @,y is an A.P.
Hence, we can conclude that A, > A, > A, > - o
6-!}- We have ﬂ1=3nsp— iglﬂl'.lgpﬂlﬂﬂ
A,Hn=abnrHﬂ=:—b &3t
L 1 "H s S, 5 6+Gn-Dd
= < =
A A % 26+ (=)
H <H,<H,<:-- 5((6 — d) + 5nd)
Matching Column Type 6—d +nd
1. (d)_(q)z‘ (: i’" is independentof nif6-d=0 = d=6.
a
=4 n
;;+b2a . g 4® UsingAM.2GM
= =Z2a+ -3 — -3 -3 , -3 8 10
Now, g=10-a — a +a +a +a8+ﬂ +a +a +l21
and 29=5+b
= 20-2a=5+b | or aS+a? yadva et e a vadb w8
—  15=2a+b (2) y . 0
From (1) and (2) a(15 - 2a) = 2a + 2(15 - 2a) or (af+at+3a7 +a' +a +1) =8
= 15a-2a°"=-2a+30
— 2a2-1'?a+30=ﬂ S.(5) CIEHI']}’,]+2+3+...+ﬂ—2£]22:‘_:3+4+.“ﬂ
(n—2)n-1) (n—2)
= a=6, % accordingly g = 4, ? = 5 <1224 < 5 (3+n)
= Iq_':ﬂ:z's = ﬂ1—3ﬂ—2446503ndﬂ2+ﬂ—2454:30

Note: Solutions of the remaining parts are given in their = 49<n<S5l=n=50

respective chapters. ”("; D _ 2k +1)=1224
Integer Answer Type o =0
or k-20=5
k-1 6. (4) According to the question
TE 1
1.3) 5, =—k' - b_c _.
k ; b’
= br=ac=c= —
3 l(k? = 3k +1)—! | ¢
-3k +
1:2( )(k—l)" Also given ﬂ+§+f =b+2
100 (k1) — k| = a+b+c=3b+6
=1 I ) | = a-2b+c=6
bz
=|m k-1 - k ‘ = a-2b+ — =6
Slk=-2)! (k-1 . a
b 6
__2 |2 3], (3 4, . = 1-2:+ g
lor 11| 1 21 |20 3 2" .
2 1 2 3 3 4 99 100 — [E-]J =E { —isaninle.gerJ
S0 2 2 3 e g a a ¢
oo 1t 2t 2! 3 I 99! e Bl
_ 4100

99!



at+a-14 _

=5 =4
a+l
7.(9) Given 57 = G
5 11
1[2::1+i54::!'] 6
— T% = (Given 130 <a + 6d < 140)
~12a+10d] 1]
Ta+3d) ©6
- -

| l(a+5d) 11
Ta+21d =6a + 30d
a=9d
T?=a+ﬁd=]5d
Given 130 < T, < 140

=5 130 < 15d < 140
= d=9

Assertion-Reasoning Type

l.c. by=a,b,=a,+a,-b,=a,+a,+a,-b,=a,+a,+a,+a,
Hence b,, b,, b, b, are neither in A.P. nor in G.P. nor in H.P.

Fill in the Blanks Type

1. The sum of integers from | to 100 that are divisible by 2 or 5 1s
S = sum of integers from 1 to 100 divisible by 2
+ sum of integers from | to 100 divisible by 5
- sum of integers from 1 to 100 divisible by 10
=2+4+6+--+100)+(5+ 10+ 15+ -+ 100)
-(10+ 20+ --- + 100)
50

=?[2x2+49x2}+?12x5+19x5]

-%[2xlﬂ+9xl{}]

04

= 2550 + 1050 - 550 = 3050
2. When n is odd, last term is n°. Hence, the required sum is

S=[1P+2x2+34+2x48+ - +2x(n-1]+n

_ 2
= " 2” L +n°  [Using sum for (n - 1) to be even]
~ n*(n+ 1)
2
.. 2ab
3. Let a and b be two positive numbers. Then, HM. = -
a

and G.M. = Jab. According to question, HM.:.G.M. =4:5

2ab __i
[a+b}J¢E 5

2Jab 4

a+b 5

or

a+b+2ﬂ _5+4
a+b-2Jab 5-4

or

or [JE+JE]:=9
Ja - b
(Va +b) o

* Ta-vp

2&_3-&-1 -3+1
2Jb 3-1"-3-1

or

or = P O

= ahb=4:1or1:4

. Since n is an odd integer. (- 1)"'=landn-1,n-3,n-5, ...

are even integers. The given series is

P-n-1Y+n-2-1-3}+--+=D""1°

=1’-2'+3 -4+ ...... —(n=1Y+n’
(writing series in reverse order)
=(PP4+224+3P4+8+ i +(n-1)Y+n")
22 +4 +....(n=-1))
=(P+2'+3+48+......+n-1Y+n)

- 16(1"+ 2"+ ..... ((n = 1)/2))

[n[u+l}]2_lﬁ
2

= —

L))

(n-=0D%(n+1)?°
16 X 4

LB

nn+1Y-16

(n+ 1) [n* <(n-1)")

1
4
l
4
]

(n+ 1Y 2n-1)

—
L}

4

. Given that x is the A.M. between a and b and y, and z are the

G.M.’s between a and b where a and b are positive. Then a, x,

b are in A.P. So,
a+ b
= —

2
a, v, z, b are in G.P. So,

b
v=ar,and z = ar’, where r = 13’_' Also, vz = ab. Now,
a

G o ar+art
yo - a+b
Ade ab
2
5
b 3 b°
a X—+ a X —

-

d a
ub[ﬂ‘ihb)
2

2a* b+ ab”)
a’b + ab’

=2

. Let p and g be roots of the equation x’ — 2x + A = 0. Then.

p+q=2.pg=A
Let » and s be the roots of the equation x* = 18x + B = 0. Then,
r+s=18.rs=8B



And it is given that p, g, r, and s are in A.P. Let p = a - 34,
g=a-d,r=a+d ands=a+3d. Asp<qg<r<s, we have
d > 0. Now,

2=p+g=a-3d+a-d=2a-4d
or a-2d=1 (1)
and

I8=r+s=a+d+a+3d
or a+2d=9 (2)
Solving (1) and (2),a=5,d=2
k p=-1,q=3,r=7,5=11
Therefore, A=pg=-3and B=rs=77.

True/False Type

1. True Consider n numbers, 1, 2, 3, 4, ..., n. Now, using

A.M. > G.M. for distinct numbers, we get

|+2+3+4+---+n

>(IX2x3x4%---xn)'"
n

ﬂ(ﬂ"l'l) i
= — (n!)

or (n!)lh < n+ I

Hence, the statement is true.
. False As x and y are positive real numbers and m and n are
positive integers, we have

I (1x2)"
and
,2m /2
i+ E(IK}rl‘“)l
(since for two positive numbers A.M. 2 G.M.)
1+ x*"
> X" l
[ 5 ] (1)
and
]+ y*"
{ > ]Ey'" (2)

Multiplying Eqgs. (1) and (2), we get

(l+.rl"](l+y1"')
4

2x" y"

4 (l + .rz")(l -~ f")

Hence, the statement is false.

Subjective Type

1. Let there be n sides in the polygon. Then by geometry, the sum

of all n interior angles of polygon is (n — 2) x 180°. Also the
angles are in A.P. with the smallest angle 120° and common
difference 5°.

Therefore, sum of all interior angles of polygon is

% 2% 120+ (n—1)x 5]
Thus, we must have

% (2% 120+ (n—-1) 5] = (n - 2) x 180

or % (5n +235] = (n—-2) x 180

or 5n* + 235 n = 360n - 720
or S5n°-125n+720=0

or n-25n+144=0

or (n-=16)(n-9)=0

or n=16,9

But if n = 16, then 16th angle = 120 + 15 x 5 = 195 > 180°
which is not possible. Hence, n = 9.

2. x>0andxy=1

o y>0
Now, AM. 2GM.
X+y

1§
> :
5 (xy)
+

—)

X

=5 }'EI

= x+y22
Thus, least value of x + y is 2.

. Given,a,,a,....,a, arein AP..Va >0.

a,-a,=a,-a,=---=a,,—a,=d(aconstant)
Now,

1 1 I
Ja o az e Jar +ay
N —\a -y Ve - a
a,,—4a,

ﬂ] — ﬂ! ﬂl w— ﬂ:;

I

5 [Var e ]

~d(Ja, +\a,)

(n=-1d

d(\[a_,+Ja_")

n-—1

. If possible let 8 be the first term and 12 and 27 be mth and nth

terms of G.P., respectively.
= 12=qar'=8/"" and 27=8""

3
.. r™! . and (1) =" = =D
2 2

=4 n-1=3m-3or3m=n+2

m_n+2_k -
| 3
m=kn=3k-2

By giving k different values, we get integral values of m and n.
Hence, there can be infinite number of G.P.s whose any three
terms will be 8, 12, 27 (not consecutive).

. For any square there can be at most four neighboring squares.

Bl .

T

|

l

|

|

b

|

:

I

I

I

|

I

!

I

I
—_—_r.-.—..-.-.-.—




Let for a square having largest number d, p, g, r, s be written.
Then according to the question,p+ g+ r+s=4d

= (@d-p)+d-qg)+d-r)+(d-5)=0

Sum of four positive numbers can be zero only if these are
zeros individually.

Therefore,d-p=d-g=d-r=d-s5=0

— p=g=r=s=d

Hence, all the numbers written are same.

. Wehavea+b+c=25 (1)
2a=b+2 (2)
and ¢’=18b (3)
Eliminating ‘a’ from (1) and (2)
b=16- £
3

Then from (3), ¢* = 13(16 - 331)

= A+12c-18x16=0
= (c=-12)c+24)=0
¢ = -24 is not possible since it does not lie between 2 and 18.

Hence c = 12.
Then from (3), b = 8 and finally from (2), a = 5.

. Let the three distinct real numbers be a/r, &, cr. As the sum of

squares of three numbers is 5%, we have

2
o
—+a’+a’r’=§’
r

2 2, 4
a“-(1+r +r
or : 3 ) = §° (1)
'r

Sum of numbers is aS. Hence,

41
—+0o+ar=al
- :

a(l +r+r*) _
r

Dividing Eq. (1) by the square of Eq. (2), we get

or aS (2)

EII (]+r2+r4) r?. SI
3 X— 32 - 3 o3
r a"(l+r+r°) a - §°
A+2rr +rH-r? l
or = - —
(1+7r+7r%) a’
A+r+rH)YA-r+r%) 1
or -

1
-

(I+Jl"+.|r'j!)2 -a

or ar-ar+a=l+r+r
or (@-D)r-@+h)r+@-1=0

1+ a’
or r2+[l_az]r+l=0 (3)
For real values of r,
D=0
144" z
=5 [1—&2] -420

or l+2a*+a*-4+8a°-4a*20
or 3a*-10a+3<0
or (3a®-1)(a-3)<0

1
or [ﬂz—g] (@-3)<0

Clearly, the above inequality holds for 1/3 < a” < 3.
But from Eq. (3),a # 1.

|
ae (; 1] u(l,3)

. Given that log, 2, log, (2*-5), log, (2 - 7/2) are in A.P. Hence,

2 log, (2" -5) = log, [2‘ - %] + log, 2

7

or (2‘—5)1=2[2I "E)

or  (2%-10x2°+25-2x2"+7=0
or (29°-12%2'+32=0
Let 2" = y. Then we get

Y -12y+32=0
or (y-4)(»y-8)=0
= y=4o0r8

= P=2ua?
= x=2or3
But for log,(2* - 5) and log, (2* - 7/2) to be defined,

-
2'-5>0and 2*- - >0

2
=4 2‘:::-5and2‘::-5
= 2'>5
= x#2

and therefore, x = 3.

. Leta and b be two numbers and A, A,, A,, ..., A_be n AM.’s

between a and b. Then, a, A, A,,..., A,, b are in A.P. There are
n + 2 terms in the series. Now,

b—a
n +1

a+(n+1)d=bord=

b-a an+ b

n+1 n+1

= A =p=a+ (1)
The first H. M. between a and b, when n H.M.'s are inserted

between a and b can be obtained by replacing a by 1/ a and b
by 1/b in Eq. (1) and then taking its reciprocal. Therefore,

1 (n+1)ab
— — 2
1 (i) | bn + a )
a b
n+ 1

Substituting b=p (n + 1) — an [from (1)] in Eq. (2), we get
ag+ng|pn+ 1)—an)=(n+ 1) a|p(n+1)-an]

or ann+1)+alg(l =n)=p(n+ 1] +npgn+1)=0

or na-[(n+1)p+(n-1)gla+npg=0

D20 (. ais real)

(n+Dp+(n=-1)gF-4n*pg=20

or (n=1)Y g+ 2n'=-1)-4n*)pg+(n+1Yp*20

U

4



[¢-p]120

2
q—=7pr I
or n-—1

[On factorizing by discriminent method]

2
Hence, g cannot lie between p and p {" L1 : J :
ﬂ —

10. According to the question, we have

11.

12.

S-I+I+[lz+ll+ . =2
R T ¥ 2 T

S, =242% + +2% 1)1+--- =2
2 3 3 it
5 3
1 (1] 3
§;=343X = +3X|—=| +:re0e= ——=4
4 4 l-l
4
2
l 1
S,=n+nX +nx + 00
n+l n+1
= =(n+1)
| _ l
n+1

S} + 83 +82 4+ 82

=22 +3+48+ - +(n+ 1)+ +(2n)

£7)-

2n(2n+1) @dn+ 1) _
6

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

Let a and b be the two numbers and let H be the harmonic mean
between them. Then, H = 4 (given). Since A, G, H are in G.P.,
we have,

!I

G'=AH
=4A
But
2A + G* =27 (given)
6A = 27 [ G* =4A]
or A= ?-
2
a+b 9
= = —
2 2

or a+b=9
Now, G*=4A and A =9/2 = G*= 18 = ab = 18. The quadratic
equation having a, b as its roots is

L-(a+b)x+ab=0
= xX-9x+18=0
= x=3,6
Hence, the two numbers are 3 and 6.
Solving the system of equations, u + 2v + 3w =6, 4u + Sv + 6w

= 12, and 6u + 9v = 4, we get

[‘a+b=9andab = 18]

13.

14,

15,

u=-13,v=23,w=>5/3
u+v+w=2and l+l+l=_i
u v w 10

Let r be the common ratio of the G.P. a, b, ¢, d. Ther - = ar,
¢ =ar’,d = ar'. Then the first equation

1 1 1
(;‘ 2 ;"‘ ;Jf+[{b-c)l+{t:-ﬂ)1+(d-b)1].r+{u e W)
=() becu ues
9

*ﬁf‘+ ((ar-ar) +(ar —a)* +(ar —ary]x+2="0

or 910 (1-N(r*+2r+3r+2r+1)x-20=0
or 92-10a (- +r+r’¥x-20=0
or 9 -10a*(1-rYx-20=0 (1)
The second equation is

206+ 10(@a-ar)’x-9=0
or 200+10a°(1-r)Yx-9=0 (2)
Since (2) can be obtained by changing x to 1/x, so Egs. (1) and
(2) have reciprocal roots.

Leta-3d,a—-d, a+d, and a + 3d be any consecutive terms of
an A.P. with common difference 24. Hence,

P=(2d)+(a-3d)(a-d)(a+d) (a+3d)
= 16d" + (@* - 9d?) (@* - d?)
=(a’-5d?’
which is an integer.

Clearly, A, + A, =a + b. Now,

l | 1 1
+ ==+ =
H H, a b
or H1+Hz__ﬂ+b_A|+Az
H, H, ab GG,
& G,GI=A,+A1
HH, H +H,
Also
l 1 1(1 1 3ab
— =—4—|—=—|0orH =
H, a 3[ a] ' 2b+a
and
11 g(_!__l] H,= _3ab
H, a 3 a 2a+b
A + A, a+ b
p— —
H, + H, 3ab I + )
2b+a 2a+b
_ (2b+a)(2a+b)
Qab
Given that a, b, and ¢ are in A.P. Hence,
2b=a+c (”

a, b*, ¢* are in H.P. Hence,
] 1 | 1
b*  a? F B b_l
(a—-b)(a+b) _ (b=c)(b+c)

or -
blﬂl blcl




16.

17.

or act+bct=a'b+ad'c

or ac(c—-a)+b(c-a)(c+a)=0

or (c-a)(ab+bc+ca)=0

= c¢-a=0orab+bc+ca=0

Forc=a, from (1),a=b=c. For(a + ¢c)b + ca=0, from (1),
26 +ca=0

~C
or bl=a (T)

Hence, a, b, —/2 are in G.P.
Given that a, b, c are positive real numbers. To prove that (a+ 1)’
b+ 1)V (c+1)>T7Ta*b*c*.
LHS.=(1+a) (1 +b) (1 +¢)
=[(1+a)(1+b)(1 +0))
=[1+a+b+c+ab+bc+ca+abc] (1)

[(Ca-b=b-C]

Now,
AM. 2GM.

a+b+c+ab-;-bc+ca+abcE(ﬂ4b4f‘)tf?

or (a+b+c+ab+bc+ca+abc) 27 (a*b'c?) (2)
From Egs. (1) and (2), we get

[(1+a)(1+b)(1+0)] >7 a*b’c

—

G, =(aa, - ﬂk}m
=a {rl+1+--~+{t-—l})lﬂ'
i
k-1
=a,, 2 (1
a+a +--+a
A = 1 2 k
' k
_ay(+r+-- +r*
- k
k
a,(r’ = 1)
C(r=1xk (2)
k
) = =
+ Rosis oo’ e
ﬂl ﬂ: ﬂi
_ ﬂlk
B I |
1 + -; g pdd o rk—_l
ak (r=1)r*"
- rf—1 (3)
From (1), (2), and (3), we get
G, = (A, Ht]m

= H G, = I'[ (AH, }”I

k=1 k=1

| /n
o [tl-[;Gk] " =(AA;, A XHH, - H)™

18. Total number of runs scored

19.

%Sz[%)”(%f *G)J“‘GT+...+(%]"_n(%)"ﬂ
%Sj[“a:) -n[l)'"'

1 2

2

= S=2(I—L)—n{~—lﬁ}
2" 2"
‘. Total number of runs scored

=2[2"*""' - n-2]
According to question

(sum of A.G.P)

(":l)(2"+1—n-2)=2[2"+'—n—2]

] I
~J | W
P T ———
o —
| |
I
|
& | w £ | W
- |
j S—

Now, b,=1-a,and b, > a, forn 2 n,.
| -a,>a,ora, <1

6 3y
—l_ — —
or ; [4] < |

-4
r | - - -
@ 4) 6

or (=3 <2™

For n to be even, inequality always holds. For n to be odd, it
holds for n 2 7. Therefore, the least natural number for which it
holds is 6.




