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Example 1: Find the rt" term if the p™ term of an AP is
g and the g termis p .

Sol: Using T = a + (n - 1) d, we can obtain the p™, g™
and r" terms.

Let the initial term and common difference of the given
AP be a and d, respectively.

As given,

g=a+(p-1d - (i)
p=a+(q-1)d (D)
Subtracting (i) by (ii), we find that

q-p=(P-ad

nd=-1

Putting d = -1 in (i), we get

a=q+p-1

St=a+(r-1d

=@+p-1)-r+l=p+q-r

Example 2: Find out the number of terms in a given AP
20, 25, 30, 35, .... 100.
Sol: We know that T =a + (n—-1)d.

Given,a =20,d =5and T = 100. Therefore, by solving
the equation, we will get the number of terms.

Let the number of terms be n.

Given, T =100,a=20,d=5
T=a+(n-1)d
=100=20+(n-1)5=80=(n-1)5
=16=(n-1)=>n=17

Example 3: Solve the following series:

99 + 95 + 91 +87 + ... to 20 terms

Sol: Using S, = E[Za +(n- l)d] , we can solve the given
problem. 2

We know that the terms of the given series are in AP.
Given,

D=-4,a=99andn =20

. _ n(2a+(n—1)d)

S, i
S, = 22—0[2x99 +(20-1)(-4)]

=10[198 + 19 x (-4)] = 10(198 - 76) = 1220

Example 4: Find out the G.P if the fifth and second
terms of a G.P. are 81 and 24, respectively.

Sol: We know that in GP the n® term is given by
T =a.r""L Thus, by using this formula, we can find the GP.
Given, T, =8land T, = 24

81 =ar - (i)
and 24 = ar (1))
Dividing (i) by (ii), we get

81 5 5 27 5 (3Y) 3
—=Ir=r=—=r=—|=r=—-
24 8 2 2

Substituting the value of rin (ii), we get, a = 16

Thus, the required G.P.is 16, 24, 36, 54 ,....

Example 5: If the sum of four numbers in AP is 50 and
the greatest of them is four times the least, then find
the numbers.

Sol: Let the four numbers in AP be a, a +d, a + 2d, a
+3d with d > 0.
As given, sum of the numbers is 50.
a+@+d)+(@a+2d)+(a+3d)=50

o 4a + 6d =50
= 2a+3d=25
a+3d=4a
=3d=3a
~d=a

.. Equation (i) becomes 5a = 25
Thus,a=5=d
Therefore, the four number are 5, 10, 15 and 20.

..(i) and

Example 6:If S, S, S,....., S, are the sum of p infinite
geometric progression whose first terms are 1, 2, 3,...,,

. 11 1
p and whose common ratios are = _

11
2'3'4""p+1’



respectively, then prove that S, + S, +...+ S = @

Sol: As we know S_ = 11, therefore by using this
-r

formula we can obtain the value of S, S, ...S .

We know that S_ = 11

-r

S, = ——=2;§,= =3
-1 1-1
o 2 3
Sp= 1 =p+1
p+1

S+ S, +.4S, = %[2><2+(p—1)1] = %[P+3]

Example 7: Solve the series 1 +2:2+ 3:22 + 4.23 + ..
+100-2%.

Sol: Let S =1 + 2:2 + 3:22 + 422 + ..+ 100-2%.
Therefore, by multiplying 2 on both the sides and then
taking the difference, we can solve the given problem.

Given,

S=1+22+322+4.2%+ ..+100-2% . ()
Multiplying 2 on both the sides,
2S=1-2+2-22+3-23+.....+99-2%°+100- 21 . (i)
Subtracting (ii) from (i), we get
-S=1+12+122+1-2%+....+1-2% - 100-21°

_ 5100
S=1 2

~100.-2';

= $=99.210 + ]

Example 8: If (5n + 4) : (9n + 6) is the ratio of the sums
of the n" terms of two APs, then find out the ratio of
their 13t terms.

Sol: Let a, and a, be the first terms of the two APs and
d, and d, be their respective common difference.

Applying S = D[Za + (n —l)d] we can solve the given
problem. 2

Given,
2 1)d
E[ a +(n-1) 1]_5n+4

9n+6
g[2a2+(n—1)d2] nt
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n-1

& 2 dy 5n+4 .
= = . (i)
n-1 9n+6
a, +——d,
2
a, +12d
The ratio of the 13% terms is ————2L [which is
obtained from (i) with n = 25] 2 +12d

a, +12d; 129
a,+12d, 231

Example 9: If the 7" and 8™ terms of an H.P. are 8 and
7, respectively, then find its 15" term.

Sol: We know that t, = . Therefore, by using

a+(n-1)d
this formula we can solve the given problem.

Given, T, =8 =and T, = 7

1 =8= 8a+48d-1=0 .()
a+6d
! =7= 7a+49d-1=0 (i)
a+7d

By solving these two equations, we find that d = a

. From eq.(i), we get i =8
7a

:a:d:i
56
1 56

T = = —
5 a+14d 15

Example 10: Suppose x y and z are positive real
numbers, which are different from 1.

If xi¥ = y?* = 7%, then show that 3, 3log,(x). 3log,(y) and
7 log (2) are in AP.

Sol: By applying log on x*® = y?' = 7%, we can find the
values of log, x, log, y and log, z.

Given, x18 = y? = 728

Taking log, we find that

18logx=21logy =28logz

_logx _Z
logy 6

Iogyx

. ()

= 3log x = /

2
logy = Ioﬂ:i; 3logy =4 - (i)
z logz 3 z
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log 7 — logz _ 9
9= logx 14
= 7log, z =2 ... (i)

The numbers 3, % , 4 and % are in AP with common
difference = %
<. 3,log,x, 3log,y and 7log,z are in AP.

Example 11: If Ya=b=%c and if a, b and c are
positive and in GP, then prove that x, y and z are in AP.

Sol: This problem can be solved by taking log on
al/x = bl/y - Cl/z

loga logb logc _
x oy oz

k

= loga =kx logb =ky,logc=kz ()
a, bandcarein GP
= b?=ac
2logb =loga + logc
= 2ky = kx + kz by (i)

U

2y =x+12

= xyandzareinAP

Example 12: Determine the relation between x, y and z
if 1, log x, log,y, — 15log,z are in AP.

Sol: By considering the common difference as d and
obtaining its value by log x = 1 + dand log y = 1 + 2d,
we can determine the required relation.

Suppose d be the common difference of the given AP,
then

Iogyx =1l+d=x=y ()
logy=1+2d=y=z"" - (i)
15log,z =- (1 + 3d)

1+3d
= z=x7b

... (i)
Elimination y and z from equations (i), (i) and (iii), we
get
(1-d)(1+2d)(1+3d)
X =X -15

(1 +d)(1+2d)(1+3d)
- -15

1

or(L+d)(l+2d)(1+3d)+15=0
or(d+2)(6d?+5d+8)=0

= d=-2

The other factors do not give any real solution.

wx=yhy=z3z=xor x=yl=2

Example 13: There are four numbers of which the
first three are in G.P. and the last there are in AP, with a
common difference of 6. If the first number and the last
number are equal, then find the numbers.

Sol: Let the four numbers be a, a - 2d, a — d, a, where
d=6

a,a—-12,a—-6arein GP

= a(@a-6)=(a-12)?

= a’-6a=2a’-24a+ 144

= 18a =144

= a=38

The numbers are 8, — 4, 2 and 8.

Example 14: a, b and c are the p™, g and r*" terms
of both an AP and a GP, respectively, then prove that
ab< be c*® = 1 (both progressions have the same first
term.)

Sol: By using formulaT =a+ (n-1)dand T = ar,
we can obtain the pt, g™ and r" terms of both an AP
and a GP.

Tp =a=a+(p-1)d, =a/()? ()
Tq =b=a +(q-1)d, =a(r)"" ()]
T=c=a +(-1)d, =a/()" ... (i)
From (i), (ii), (iii)

a-b=(p-q)d,
b-c=(q-nd,
c-a=(r-pd

Therefore, a><. be2. ¢@®

— 1) b-— -1y c— ~1ya-b

- (alrlp ) ¢ (alrlq )C @ (a]_rlr )a

=2a b-c+c-a+a-b r (p-1)(b—c)+(g-1)(c-a)+(r-1)(a-b)
1 1

-, rl(p—l)(q—f)dl+(q—1)(f—p)d1+(f—1)(p—Q)d1
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Example 1: If the sum of first n terms of three arithmetic
progressions are S, S, and S,, the first term of each
being 1 and the common differences being 1, 2 and 3,
respectively, then prove thatS, + S, = 2S,

Sol: Using S_ = g[Za +(n —l)d] we can get the values
ofS,S,andS,.

Given,a=1,d,=1d,=2,d,=3

S

. E[2a+(n—1)d]

>

g[2x1+(n—l)1] =+

N

S, g[2a+(n—1)d]——[2><1+(n— 1) 2] = n?

g[2a+(n—l)d]——[2><1+(n—1)3]

S +83=g[1+n+3n—1]=2n2=28

Example 2: Calculate the sum to n terms of the series:
8 +88 + 888 + ........

Sol: We can solve this problem by taking 8 as common
from given series and applying various operations.

LetS =8 + 88 + 888 +....... tonterms = 8 [1 + 11 +

:§[9+99+999+ ....... ]=§[(10—1)+(100—1)
+(1000-1) + ......... to n terms]

= §[10+100+1000+...+tonterms]—§ n= §
9 9 9

(10"-1) &n
9 9
-8 [10"* - 9n - 10]
81
Example 3:Ifa, a, a,, ..., a_are in AP where a > 0 for

all I, then show that

1 1
\/g+\/g+\/g+\/g+ ........
1 _ n-1

Sol: We can write x—y = p as

()5

Thus, by following this method we can represent
difference of a,, a,, a,, ......, a

a, Ay Ay e .

a,—-a, =a;—a,

N
- (Jor #4372 = )
- ()=

MET ek Yo
b

LHS=

Vor o e s
- 5o -]

= LHS = = RHS

Example 4: A series of natural numbers is divided into
groups: (1); (2, 3, 4); (5,6, 7, 8, 9) and so on. Prove that
the sum of the numbers in the n" group is (n — 1) + n3.

Sol: In this problem, the last term of each group is the
square of the corresponding number of the group.
Thus, the first term of the n™ group is (n — 1)? + 1 = n?

-2n + 2. Hence, by using S_ = g[2a+(n—1)d] we can
solve the problem.

The number of terms in the first group = 1

The number of terms in the second group = 3

The number of terms in the third group = 5

.. The number of terms in the n" group = 2n-1
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The common difference of the numbers in the n* group
=1

. 2n-1
The required sum = 5 [2(n?=2n+2) + 2n-2) 1]

= % [2n2-2n+2] = 2n-1)[n’—n + 1]

=2 -3n?+3n-1=n*+ (n-1)°

Example 5: Find the sum of the series

1+i+i F o to o Thus, by multiplying % on both

the sides and subtracting, we can obtain the required
sum.

LetS :1+l+i+i+ ...... to ©
B 5 52 53
S, =1+S L (i)
Where
1Sl = i+i+i+ .......... to © ....(i)
5 52 53 5t

Subtracting, (ii) from (i)

ﬂsl_l+2 l+i+ ....... to o
5 52 51
s
2
:l+25 :14‘31:31
5 1_1 5 45 10
5

1

< .3
I

From (i), S_= 1+E U
” 8 8

Example 6:If n € N and n > 1, then prove that

n-1

(@n">135 ... (2n-1) () 2">1+n22

Sol: (a) Use the inequality AM. > GM.

+2+2% 442"t
n
we can prove the given equation.

(b) By solving L > (1.2.2% ... 2 ),

(@) 1F3+o+ e+ @n-1) [135 ..(2n - 1)}1’”

n
n
“[1+@n-1)] Y
2 _ n
A >[135 ..(2n - 1)]
=n = [1.3.5 ....(2n - 1)]1/n

=135 ...(2n - 1)

1+2+2% 4. 42t

) - >(1222...2 )"
1/n
n n(n-1)
= 2 _1 ><l > 2 2
2-1 n
N 2"-1 5 o172
n

= 20> 2"t 41

Exercise 1

Q.1 In a G.P sum of n terms is 364. First term is 1 and
common ratio is 3. Find n.

Q.2 The sum of an infinite geometric progression is 2
and the sum of the geometric progression made from
the cubes of this infinite series in 24. Then find the series.

Q.3 Sum of n terms of the series,

0.7 +0.77 + 0777 + ...(ii) 6 + 66 + 666 + ....

Q.4 If a, b, care in AP, prove that
(b+c c+a a+barealsoin AP
1

iy L1

, are also in AP
bc ca ab

(iii) a’(b + ¢), b?(c + a), c?(a + b) are also in A.P.
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(1 1) (1 1) (11 .
(v)a g+ b Pl S I I 15 also in AP.

Q.5 The sum of three numbers in A.P.is 12 and the sum
of their cubes is 288. Find the numbers.

Q.6 Find the sum of the integers between 1 and 200
which are

(i) Multiple of 3
(i) Multiple of 3 and 7

(i) Multiple of 7

Q.7 The sum of first n terms of two A.P’s are in the ratio
(3n = 3): (5n + 21). Find the ratio of their 24t terms.

Q.8 If the p*" term of an A.P. is x and g™ term is y, show

that the sum first (p + q) terms is p*q X+Yy L X2y
2 P-q
Q.9 1If a, b, c are in H.P. prove that a b < are

L HP b+c'c+a a+b

Q.10 Find the sum of n terms of the series

Q.11 Let a, b, ¢, d, e be five real numbers such that a, b,
carein AP;b,c,darein GP;c, d, eareinHPIfa=2
and e = 18, find all possible values of b, c and d.

Q.12 Find the sum of first n terms of the series:
1.2.3+234+345+ ...

Q.13 Find the sum of first 2n terms of the series:
12+2+32+4+52+6+ ...

Q.14 The H.M of two numbers is 4 and their AM. (A)
and G.M. (G) satisfy the relation 2A + G? = 27. Find the
numbers.

Q.15 Find the sum of first 10 terms of the series:
(BF-25+(5*-4)+(7*-6% + .....

Q.16 Find the sum of first 20 terms of the series: 1-32 +
2524+ 372+ ..

Q.17 Find three numbers a, b, ¢ between 2 and 18 such
that:

(i) Their sum is 25.

(i) The numbers 2, a, b are consecutive terms of an A.P.
and

(iii) The numbers b, ¢, 18 are consecutive terms of a G.P.

Q.181fa >0, b > 0andc > 0O, prove that:

(@+b+0) [£+£+£)29

a b ¢
Ql19IfA,A,G,G,;andH, H, betwoAMSs, GM’s
and H.M’s between two numbers, then prove that:

Gle B A1 + A2
HH, H, +H,

Q.20 Find the coefficient of x*® and x*® in the polynomial:

x=1) (x=2) (x=3) ... (x—100).

Q.21 The interior angles of a polygon are in A.P. The
smallest angle is 120° and the common difference is 5°.
Find the number of sides of the polygon

Q.22 A number consists of three digits in G.P. The sum
of the digits at units and hundreds place exceeds twice
the digit at tens place by 1 and the sum of the digits at
tens and hundreds place is two third of the sum of the
digits at tens and units place. Find the number.

Q.23 25 trees are planted in a straight line at intervals
of 5 meters. To water them the gardener must bring
water for each tree separately from a well 10 meters
from the first tree in line with the trees. How far he will
have to cover in order to water all the tree beginning
with the first if he starts from the well.

Q.24 Natural numbers have been grouped in the
following way 1; (2, 3); (4,5, 6); (7, 8,9, 10) ; ......
Show that the sum of the numbers in the nth group is
n(n® +1)
—

Q.25 In three series of GP’s, the corresponding
numbers in G.P. are subtracted and the difference of
the numbers are also found to be in G.P. Prove that the
three sequences have the same common ratio.

Q26 If a, a, a, ,.. Are in AP such that
a, # 0, show that

1 1 1 n
S=—+—+...+ =

913, A3, A1 A

Also evaluate |lim S.

a—>xo
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Q.27 If 9 arithmetic means and 9 harmonic means be
inserted between 2 and 3, prove that A+S: 5, where

A is any arithmetic mean and H the corresponding
harmonic mean.

Q28 Ifx +y +z=1andx, Yy, z are positive numbers,
show that (1 -x) (L-y) (1 -2) > 8 xyz

Q.29 Show that any positive integral power (greater than
1) of a positive integer m, is the sum of m consecutive
odd positive integers. Find the first odd integer for
m'(r > 1).

Exercise 2

Single Correct Choice Type

Q.1 If a, b, c are distinct positive real in H.P, then the
b+c

value of the expression, b+a + is equal to
b-a b-c

(A1 (B) 2 @3 (D) 4

Q.2 The sum of infinity of the series

1 1 1 .

—+— + s is equal to

1 1+2 1+2+3

(A) 2 (B) 5/2 @3 (D) None

Q.3 Along a road lies an odd number of stones placed
at intervals of 10 m. These stones have to be assembled
around the middle stone. A person can carry only one
stone at a time. A man carried out the job starting with
the stone in the middle, carrying stones in succession,
thereby covering a distance of 4.8 km. Then the number
of stones is

(A) 15 (B) 29 (G 31 (D) 35

QA4IfS =12 +32 +52 + ... + (99)? then the value of the
sum 22 + 42 +62 +..... + (100)? is

(A)S + 2550 (B) 2S (C) 4S (D) S +5050

Q.5 In an A.P. with first term and the common difference
d (a, d #0), the ratio 'S’ of the sum of the first n terms to
sum of n terms succeeding them does not depend on
n. Then the ratio "a/d" and the ratio 'p’, respectively are

N
w |

1 1 1
2 2,= 2
(A) > (B) 3 © (D) 5 2

1
4 1
Q.6 If x € R, the numbers (5 + 51-%), a/2 (25* + 257)
form an A.P. then ‘a’ must lie in the interval

(A) [1, 5] B)[2.5] (O[5 12] (D) [12, ]

Q.7 If the sum of the first 11 terms of an arithmetical
progression equals that of the first 19 terms, then the
sum of its first 30 terms, is

(A) Equal to 0 (B) Equal to -1

(C) Equalto 1 (D) Non unique

Q8 Lets, s, s, .. and t,t,t, ... are two arithmetic

0 15
sequence suchthats =t,#0;s,=2t,and Y s, = >t .
1

Then the value of ~2—°L s
2 t1
(A) 8/3 (B) 3/2 (C) 19/8 (D) 2

Q9 Let a, n e I be the n" term an A.P. with common
difference ‘d’ and all whose terms are non-zero. If n
approaches infinity, then the sum

1 1 :
—_—F... + will approach
aa, a,a, adn,1
1 2 1
A) — B) — 0 — D) a,d
()ald ()ald ()Zald ©)a,

Q.10 The sum of the first three terms of an increasing
G.P is 21 and the sum of their squares is 189. Then the

sum of its first n term is
(A) 32~ 1) ®) 12(1 _ij
2n

© 6(1 _Zi] (D) 62"~ 1)
Q.11The sum i[ 4n j is equal to
nl\n” +4
(A) 1/4 (B)1/3 () 3/8 (D) 1/2
Ql2Ifaz1and (Ina? + (Ina?? + (Ina?3 + ... =3 [Ina

+(Ina)+ (na)*+ (Ina)*+ ...... ], then ‘a’ is equal to

(A) e¥s (B) e2 (C) 312 (D) el



Previous Years' Questions

Q.11If a, b, cd and p are distinct real numbers such that
(az + b? + CZ)pZ — 2(ab + bc + Cd)p + (bz + 2+ dz) <0,

thena, b, c, d (1987)
(A) Are in A.P. (B) Are in G.P

(C) Are in H.P. (D) Satisfy ab = cd

Q.2 Sum of the first n terms of the series
1 3 7 15 .

—+—+—+—+... isequal to

2 4 8 16

(A)2"—n-1 (B)1-2

QOn+2"-1 (D)2r+1

Q3 If x > 1, y > 1 z > 1 are in GP then
1 1

) : (1998)
l+lnx 1+Iny 1+Inz

are in

(A) AP (B) H.IL (C) GII. (D) None

Q4 If a, b, ¢, d are positive real number such that
a+b+c+d=2then M = (a + b) (c +d) satisfies the

relation (2000)
(A)0O<M<1 B)Yl1<M<?2
©2<M<3 (D)3<M<4

Q.5 Let the positive numbers a, b, ¢, d be in AP. then

abc, abd, acd, bcd are (2001)
(A) not in AP/GP/HP  (B) in AP
(©inGP (D) in HP

Q.6 Suppose a, b, c are in AP and a? b? c¢? are in G.P.

Ifa<b<canda+b+c= %,thenthevalueofais

(2002)
1 1
(A) — (B) —=
242 23
11 11
© 21— ©) 2-—
2 3 2 L

Q.7 An infinite G.P. has first term x and sum 5, then x

belongs to (2004)
(A)x <-10 (B)-10<x<0
O0<x<10 (D) x > 10
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Q.8 If the sum of first n terms of an AP is cn?, then the
sum of squares of these n terms is (2009)

A) n(4n® - 1)c? ®) n(4n® +1)c?
6 3

© n(4n2 - 1)c2 D) n(4n2 +1)c2
3 6

Q.9 The first two terms of a geometric progression add
up to 12. The sum of the third and the fourth terms
is 48. If the terms of the geometric progression are
alternately positive and negative, then the first term is

(2008)
(A) -4 (B) -12 Q12 (D) 4
Q.10 The sum to the infinity of the series is
1+£+£+E+E+ ....... (2009)
3.3 3 3¢
(A) 2 (B)3 © 4 (D)6

Q.11 If m is the A. M. of two distinct real numbers |
and n(l, n > 1) and G1, G2 and G3 are three geometric
means between | and n, then G +2G; +G; equals:

(2015)

(A) 4 I mm B)4Im?n (C)4Imn? (D)4 I°m?n?

Q.12 The sum of first 9 terms of the series is
P P+22 P4+234+3
—+ +

1 1+3 1+3+5
(A) 71 (B) 96

+ o (2015)

(C) 142 (D) 192

Q.13 If the 2", 5" and 9" terms of a non-constant
AP are in G.P, then the common ratio of this G.P. is:

(2016)
8

D)

4
(A) 3 :

®1  ©1

Q.14 If the sum of the first ten terms of the series is 16,
5

2 2 2 2
) 3 2 1 2 [,4

m 1=| +|2=| +]3=| +4°+]4—| +.
then m is equal to [ 5] [ 5] [ 5] [ 5]

(2016)

(A) 101 (B) 100 (G 99 (D) 102

Q.15 Three positive numbers form an increasing G.P. If
the middle term in this G.P.is doubled, the new numbers
are in A.P. Then the common ratio of the G.P. is (2014)

A 2-3 B2+ (OV2+3 ©)3+2
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Assertion Reasoning Type

Q.16 Statement-I: The sum of the series 1 + (1 + 2 + 4) +
4+6+9+(9+12+16)+.... + (361 + 380 + 400) is 8000.
n

Statement-II: Z:(kg—(k—l)S):n3 for any natural
number n. k=1 (2012)

(A) Statement-I is false, statement-II is true

(B) Statement-I is true, statement-II is true; statement-II
is a correct explanation for statement-I

(C) Statement-I is true, statement-II is true; statement-II
is not a correct explanation for statement-I

(D) Statement-I is true, statement-II is false

Q.17 Statement-I: The sum of the series 1 + (1 + 2 + 4) +

4+6+9+(9+12+16)+.... + (361 + 380 + 400) is 8000.
n

Statement-II: Z(k3 —(k-1%)=n’for any natural

number n. k=1

Q.18 If 100 times the 100th term of an AP with non zero
common difference equals the 50 times its 50th term,

then the 150th term of this AP is (2012)
(A) =150 (B) 150 times its 50th term
() 150 (D) Zero

Q.19 The real number k for which the equation, 2x3 +
3x + k = 0 has two distinct real roots in [0, 1] (2013)

(A) Lies between 1 and 2
(B) Lies between 2 and 3
(C) Lies between -1 and 0

(D) Does not exist.

Q.20 If the equations x> + 2x + 3 = 0 and ax? + bx +
c =0, ab,c € R, have a common root, thena:b:cis

(2013)
A)1:2:3 (D)3:1:2

(B)3:2:1 (C)1:3:2

Q.21 The sum of first 20 terms of the sequence 0.7,
0.77,0.777,....., is (2013)

7

7 ~ _
A = _107%0 B 1020
(A) 81(179 1077) (B) 9(99 107)

7

7 -20 ! 20
(@) 81(179+10 ) (D) 9(99+10 )

Q.22 If x, y, z are in A.P. and tan-1x, tan-1y and tan-1z

are also in A.P, then (2013)
Ax=y=z (B) 2x =3y =6z
(C)bx=3y=2z (D) 6x = 4y = 3z

Exercise 1

Q.1 (i) The harmonic mean of two numbers is 4. The
arithmetic mean A & the geometric mean G satisfy the
relation 2A + G2 = 27. Find the two numbers.

(i) The A.M. of two numbers exceeds their G.M. by 15
and HM by 27. Find the numbers.

Q.2 If the 10" term of an H.P. is 21 and 21 term of the
same H.P. is 10, then find the 210% term.

Q.3 If sinx, sin?2x and cosx.sindx form an increasing
geometric sequence, then find the numerical value
of cos2x. Also find the common ratio of geometric
sequence.

Q4 1Ifa b, c d, ebe5numbers such that a, b, c are in
AP; b, c,darein G.P. &, d, e are in H.P. then,

(i) Prove that a, ¢, e are in GP
(i) Prove that e = (2b — a)¥/a
(iii) If a = 2 & e = 18, find all possible values of b, ¢, d.

Q.5 Let a, and a, be two real values of a for which
the numbers 202, o 24 taken in that order form an
arithmetic progression. If B, and B, are two real values
of B for which the numbers 1, B2 6 — p? taken in that
order form a geometric progression, then find the value

of (a%+a§+[3%+[3§).

Q.6 Two distinct, real infinite geometric series each
have a sum of 1 and have the same second term. The

third term of one of the series is 18. If the second term

. . . m-n
of both the series can be written in the form -

where m, n and p are positive integers, and m is not
divisible by the square of any prime, find the value of
100m + 10n+p.



99 5100

7 letS= 2, —————.
Q E (25)" + 510

Where [y] denotes largest integer less than or equal to y.

Find [s].

Q.8 Given that the cubic ax>* —ax? + 9bx —b = 0 (a = 0)
has all three positive roots. Find the harmonic mean of
the roots independent of a and b, hence deduce that
the root are all equal. Find also the minimum value of
(@a+b),ifaandb e N.

Q.9 A computer solved several problems in succession.
The time it took the computer to solve each successive
problem was the same number of times smaller than
the time it took to solve the preceding problem. How
many problems were suggested to the computer if it
spent 63.5 min to solve all the problems except for the
first, 127 min to solve all the problems except for the
last one, an 31.5 min to solve all the problems except
for the first two?

Q.10 The sequence a,, a,, a,, ...... &, satisfies the relation
a, =a +1for123,.. 97 and has the sum equal to

49
4949. Evaluate D a,, .
k=1

Q.11 Let a and b be positive integers. The value of xyz
is 55 or % according as a, x, y, z, b are in arithmetic

progression or harmonic progression resp.. Find the
value of (a2 +b?).

Q.12 If the roots of 10x® — cx? — 54x — 27= 0 are in
harmonic progression, then find ¢ and all the roots.

Q13 Ifa b, c bein GP. & loga, log,c, log b be in AP
then find the common difference of the AP if log_c = 4.

Q.14 The first term of a geometric progression is equal
to b — 2, then third term is b + 6, and the arithmetic
mean of the first and third term to the second termis in
the ratio 5: 3. Find the positive integral value of b.

Q.15 In a G.P. the ratio of the sum of the first eleven
terms to the sum of the last eleven terms is 1/8 and the
ratio of the sum of all the terms without the first nine to
the sum of all the terms with out the last nine is 2. Find
the number of terms in the GP.

Q.16 If sum of first n terms of an AP (having positive
terms) is given by S =(1+2T) (1-T)
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Va-+b

4

where T is the nt term of series then T2 =
b € N). Find the value of (a + b).

(a

Q.17 Given a three digit number whose digits are
three successive terms of a G.P If we subtract 792
form it, we get a number written by the same digits
in the reverse order. Now if we subtract four from the
hundred's digit of the initial number and leave the
other digits unchanged, we get a number whose digits
are successive terms of an A.P. Find the number.

Q.18For0<9<%,IetS(e):1+(1+sine)cose+

(1 + sinB + sin?0) cos?0 + ..... 00,

Then find the value of E S(Ej .
NG 4

Q.19 If tan I _x|tan-=, tan X +x| in order are
12 12 12

three consecutive terms of a G.P, then sum of all the

solutions in [0, 314] is kx. Find the value of k.

Exercise 2

Single Correct Choice Type

Q.1 The arithmetic mean of the nine numbers in the
give set {9, 99,999......999999999} is a 9 digit number
N, all whose digits are distinct. The number N does not
contain the digit

(A) O (B) 2 @5 (D)9

3‘2‘3 1

Q.2

o kvk +1 +(k+1\/E)
prime positive integers m and n. The value of (m + n)
is equal to

J is the ratio of two relative

(A) 43 (B) 41 (@ 39 (D) 37
100
Q.3 The sum is equal to
kZ:; k* +k%+1
A 4950 B) 5050
10101 10101
© EESEE (D) None of these
10101

Q.4 A circle of radius ris inscribed in a square. The mid
point of sides of the square have been connected by
line segment and a new square resulted. The sides of
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these square were also connected by segments so that
a new square was obtained and so on, then the radius
of the circle inscribed in the nth square is

[ 1-n 3-3n
(A) |22 }r (B) [2 2 }r

) 22]r

Assertion Reasoning Type

(A) Statement-I is true, statement-II is true and
statment-II is correct explanation for statment-1.

(B) Statement-I is true, statement-II is true and
statment-II is NOT the correct explanation for statment-1.

(C) Statement-1 is true, statement -1l is false.

(D) Statement-I is false, statement-II is true

Q.5 Statement-I: If 27 abc > (a + b + ¢)* and 3a + 4b + 5¢
= 12 then i+i+i =10, where a, b, c are positive
a? b o

real numbers.

Statement-II: For positive real numbers AM. > G.M.

Multiple Correct Choice Type

Q6 Let a, a, a, ... and b, b, b, ... be arithmetic
progressions such thata, = 25, b =75and a,, + b, , =
100. Then,

(A) The difference between successive terms in progression
‘a’ is opposite of the difference in progression ‘b".

(B) a, + b, =100, for any n.

Q) (a, + b)), (@, + b)), (a, + b,),...are in AP
100

(D) Y. (a, +b,) =10000

r=1

Q.7 If sin (x —y), sin x and sin (x + y) are in H.P. then the

value of sin x.sec %z

(A) 2 (B) 22 Q-2 (D) -2

Q.8 The sum of the first three terms of the G.P. in which
the difference between the second and the first term is
6 and the difference between the fourth and the third
term 54, is

(A) 39 (B)-105 (C) 27 (D) -27

Q.9 If the roots of the equation x> + px* + gx— 1 =0
form an increasing GP, where p and q are real, then

Ap+qg=0
(B)p € (-3, )
(C) One of the roots is unity

(D) One root is smaller than 1

Q.10 If the triplets log a, log b, log ¢ and (log a — log
2b), (log 2b - log3c), (log 3c - loga) are in arithmetic
progression then

(A)18 (a + b + ¢)2 = 18(a? + b? +c?) + ab

(B) a, b, c are in GP

(C) a, 2b, 2c are in HP

(D) a, b, c can be the lengths of the sides of a triangle.

(Assume all logarithmic terms to be defined)

Ql1ll x, x, are the roots of the equation

x?=3x + A = 0; x, x, are roots of the equation x* - 12x +
B =0, such that x, x,, x,, x, form an increasing G.P. then

1 R Ay
(A)A=2

(B) B =32
(O x +x,=5 (D) x, +x,=10

Previous Years' Question

Q.1 If the first and the (2n — 1) term of an AP, G.P.
and H.P. are equal and their n" terms are a, b, and ¢

respectively, then (1988)
(AJa=b=c Bya>b=>c
(©a+c=b (D)yac-b?=0

Q.2 Let S, S,.... be squares such that for each n > 1 the
length of a side of S_ equals the length of a diagonal of
S, .,- If the length of a side of S_ is 10 cm, then for which
of the following values of n is the area of S_ less than
l1sg.cm? (1999)

(A) 7 (B) 8 @9 (D) 10

Q.3 Let S, k = 1,2,...., 100, denotes the sum of the
infinite geometric series whose first term is kk;|1

and the common ratio is % Then the value of

oot > (k* -3k +1)S, | is (2010)
© k=1
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Q4 let a, a a,, be real numbers satisfying

a, =15 27 -2a,>0and a = 2a , for k = 3,

k1 9

2, .2
a] +a5 +...+ap;

4., 11 If =90, then the value of
G178 Ty is equal to (2010)
11
Q.5Llea,a, a,...a,, be an arithmetic progression with
=3and S, Za ,1<p<100. For any integer n

with 1 <n <20, let m = 5n. If ™ does not depend on

n, thena,is ... (2011)

Paragraph 1: Let A, G, H, denote the arithmetic,
geometric and harmonic means, respectively, of two
distinct positive numbers. For n > 2, let A and H_,
have arithmetic, geometric and harmonic means as
A, G, H_ respectively.

Q.6 Which one of the following statements is correct?
(A) G, >G,>G,>....

(B)G, <G, <G, <.

OG,=G,=G,=...

(D) G,< G, <G, <....and G, > G, > G, >.....

Q.7 Which one of the following statements is correct?
(A)A >A>A > ...

B)YA <A, <A <.

OA>A>A >..andA <A <A <...

D)A <A, <A <...andA,>A >A >..

Q.8 Which one of the following statements is correct?
(A)H, >H,>H, > ..

B)H, <H,<H, <.

(OH, >H,>H, >...andH, < H, <H, <...

(D)H, <H,<H,<...andH,>H,>H >...

Paragraph 2: Let V, denote the sum of the first 'r' terms
of an arithmetic progression (A.P), whose first term is 'r’
and the common difference is (2r - 1). Let T =V -

r+1
V. ,andQ =T  -Tforr=12, .. (2007)

+1
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Q9 ThesumV, +V, + ...+ V is

1 2
(A) o n(in + 1)3n?—n + 1)
(B) %n(n + 11BN’ +n+2)
1
© > n2n?-n+ 1)

1
D) 3

3 (2n*=2n + 3)

Q.10 T, is always
(A) An odd number (B) An even number

(C) A prime number (D) A composite number

Q.11 Which one of the following is a correct statement?
(A) Q. Q, Q,....... are in A.P. with common difference 5.
(B) Q. Q, Q,...... are in A.P. with common difference 6.
(@ Q, Q, Q,...... are in AP. with common difference 11.

n n n—.
Ql2letS = —— and T
|<Z::1n2+kn+k2 Zc:)n 2 1 kn+k?
forn=1, 2,3, ... Then, (2008)
A S, <——= (B)S, >——=
3\@

3xf
T )T, >——
3V3 3J_

OT, <

Q.13 Suppose four distinct positive numbers a,, a,, a,,
a,areinGP letbl=a,b,=b +a,b,=b,+a,and
b, =b, + a,. (2008)

Statement-I: The numbers b, b,, b,, b, are neither in
A.P. Nor in G.P.

Statement-II: The numbers b, b,, b,, b, are in H.P.

(A) Statement-I is true, statement-II is true; statement-II
is a correct explanation for statement-I

(B) Statement-I is true, statement-II is true; statement-II
is not a correct explanation for statement-L

(C) Statement-I is true, statement-II is false

(D) Statement-1 is false, statement-II is true
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Q.14 If the sum of first n terms of an A.P. is cn? then the

sum of squares of these n terms is (2009)
) n(4n? —1)c? ®) n(4n? +1)c?
6 3
2 2 2 2
© n(4n‘ —1)c D) n(4n® +1)c
3
Q15 Let S, k = 1, 2., 100, denote the sum of the

infinite geometric series whose first term is kk—_ll

o1
and the common ratio is —. Then the value of

1002 199 .
100!+k221‘(k —3k+1)S,| is

(2010)

Q.16 Let a, a, a, .., all be real numbers satisfying
al = 15,27 - 2a, > 0 and ak = 2a,-1 - a -2 for k

2 2 2

a; +a5 +...+a
=3,4,..11. If 2—2_"""1_90, then the value of
i Bl DR equal to

11

(2010)

Q.17 Let b = 6, with a and c satisfying (E). If ac and B are
the roots of the quadratic equation ax? + bx + ¢ = 0, then

(1 1)

1,105 (2011)
55+3)
(A) 6 ()7 € g (D) w

Q.18 Let a, a,, a,, ..... be in harmonic progression with
a, = 5 and a,, = 25. The least positive integer n for

which an< 0 is (2012)

(A) 22 (B) 23 (©) 24 (D) 25
an k(k+1)

Q.19 Let S, = Z(_l) 2 k% Then S can take value(s)
k=1 (2013)

(A) 1056 (B) 1088 (©) 1120 (D) 1332

Q.20 Let a, b, ¢ be positive integers such that Eis an
a

integer. If a, b, ¢ are in geometric progression and the
arithmetic mean of a, b, c is b + 2, then the value of

2
a’+a-14 js (2014)
a+l

Q.21 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 (2015)

Q.22 letb, > 1fori=1,2, .., 101 Suppose loge bl loge
b, ... loge b, , are in Arithmetic Progression (A.P) with
the common difference loge 2. Suppose a,, a,, ..., a,,,
arein AP.suchthata =b anda, =b .Ift=b +b, +

..+bgands=a +a,+..+a,,then (2016)
(A)s>tanda, >b,  (B)s>tanda  <b,

(Qs<tanday,, >b, (D)s<tanda, <b,,
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MASTERIJEE Essential Questions

JEE Main/Boards

Exercise 1

Q3 Q11 Q14
Q17 Q21 Q25
Q27

Exercise 2

Q2 Q4 Q10
Q13

Previous Years’' Questions

Q2 Q5 Q8

JEE Advanced/Boards

Exercise 1

Q6 Q9 Q.12

Q.15 Q17

Exercise 2

Q1 Q4 Q.5 Q.12

Previous Years' Questions

Q1 Q3 Q4
Q.6 Q7 Q8

JEE Main/Boards

Exercise 1
Qln=6
Q.2 3,—5,2,—i ...... is the series.
2'4" 8
n 7 1Y 2 L
3 (@) —-— [1-| =] |; (B)=[10"" -9n-10
Q3@ 81{ (10]] b5t n-10]

Q.5(2,4,6)or(6,4, 2)
Q.6 (i) 6633 (ii) 2842 (iii) 945
Q.7 69: 128

35 3 (3n-2)
16 16(5"2%) 45"

Q.10

Qllc=6b=4d=9 b=-2c=-6d=-18

Q.12 %n(n+1)(n+2)(n+3)
Q.13 %n(4nz +3n+2)

Q.14 6,3

Q.15 4960

Q.16 188090
Ql7a=5b=8 c=12

Q.20 -5050, %[(5050)2 —338350]

Q219
Q.22 469

Q.23 3370 m
1

.26 ——————
< a(a,-a)
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Exercise 2

Single Correct Choice Type

Q1B Q2A Q3C Q4D
Q7A Q8C Q9A Q10 A

Previous Years’' Questions

Q1B Q2cC Q3B Q4 A
Q7C Q8C Q9B Q108
Q13 A Q14 A Q15B Q16 B
Q19 A Q20C Q21A

JEE Advanced/Boards

Exercise 1

f 1

Q.1 ()6, 3; (i) 120, 30 Q21 Q3 >~

Q4 (ii)b=4,c=6,d=90orb=-2,c=-6,d=-18 Q.512

Q.8 28 Q.9 8 problems, 127.5 minutes
Q.12C=9; (3,-3/2,-3/5) Q.13 13/4

Q.16 6 Q.17 931

Exercise 2

Single Correct Choice Type

Q1A Q2D Q3B Q4 A

Assertion Reasoning Type

Q5D

Multiple Correct Choice Type

Q6A B, CD Q78B,C Q8A B Q9ACD

Previous Years’' Questions

Q1A,B D Q2B,CD Q34 Q40
Q7A Q8B Q9B Q10D
Q13C Q14C Q153 Q160

Q19 A, D Q206 Q219 Q228

N

Q5C
Q11cC

Q5D
Q118
Q17D

Q.6 518
Q.10 2499
Q143
Q182

Q10B,D

Q53o0r9
Q.118B
Q.178B

Q6D
Q12D

Q6D
Q128
Q18D

Q749
Q1150
Q15n =38
Q.19 4950

Q11ABCD

Q6C
Q12A,D
Q18D
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JEE Main/Boards
Exercise 1

Sol 1: Sum of n terms is 364
a+ar+ar...... arn-1 =364

a(r" -1)
r-1

= 364

givenr=3,a=1

G"-1)
B3-1)

= =364 =3"-1=728

=3" =729

=|n=6

Sol 2: Sum of infinite G.P.is 2 =

-r+1
=a=-2(r-1)
Series is a, ar, ar? ....... (Ir] < 1)
=a3 (ar)?, (@r?)? ..o .. 2

First term of this infinite series is a®and ratio is r?

3
Hence sum of this infinite series is ?
- +1
3

Given =24

-’ +1

3 2
Be1P gy, (-1
(—r3+1) (rc+r+1)

=rP+1-2r=3r+3r+3
=2 +5r+2=0=2r +4r+r+2=0

=>Q2r+1)(r+2)=0

Sol 3: (a) Sum upto n terms

S,=07+0.77 +0.777 .......... n terms

=7[01+011+0111+ .]= %[0.9 +0.99 + 0.999 ..]

= g[l ~01+1-001+1-0001.]
- g[n - (0.1 + 0.01 + 0.001 ...)]

; {M} 7 {n_l(l_«n)n)}
1-0.1 9

9
7|, (1Y
9 81 10

(b) 6 + 66 + 666 =6[1 + 11 + 111 ..]]

_ ; {10(10n -1) _n} 2

10 2n
10-1 I Y

1(10"+1 —10) -

_ 2nx9 _ 2
27

3x9 27

[10n+1 —9n- 10}

Sol 4: a, b, care in AP
(b +c c+a a+barealsoin AP
a,b,careinAP=2b=a+c

=b-a=c-b

- [s=b=b=c]

Difference between term of given AP = a-b, b - ¢
which are equal by equation (i)

Henceb + ¢, c+a,a + bisan AP

(i) i l L are also in AP
bc ac ab
Common difference = M, (c-b)
cab abc

By equation (i) b —a = c — b ie difference between terms
is same

Hence the given series is in AP
(i) a%(b + ¢), b?(c + a), c?(a + b)

Difference = b’c+b’a-a’b-a’c, ca+c’b—b%c—b?%a
dp dy
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d, = c(b’-a? + ab(b-a) = (ca + ab + cb) (b -a)
= (ca + ab + bc) (c - b) [from eq.(i)

d, = a(c? - b? + bc (c-b) = (ac + ab + bc) (c - b)
dl = dZ

Hence given series is an AP

(iv) a[£+l} b(EJrlj c[l+lJ
b ¢ c a a b

1 b a 1 c b
d ==(b- ——— >=d, =Z(c-b)+=—-=
— % c( a)+a b2 2 a(C )+b C
:b—a+(b—a)(b+a)
o¢ ab

d :C—b +(C—b)(C+b) = (b-a) E_,_l_;_l
2773 bc c a b

= (b_a)|:l+l+l:| = (C—b)|:1+l+l:|
c ab c ab

d

Fromeq" () =d, =d,

Hence given series is also an AP

Sol 5: Sum of first 3 numbers in AP is 12

Leta—r, a, a + r be the first 3 numbers
3a=12=a=4

=((@-r*+a*+(@+r)?=288

= 2a® + 6ar? + a® = 288 = 3a® + 6ar? = 288

=6 x4 xr>=288-3(4°) = 24r> =96

=>r=1%2

So numbers are, 4-2,4,4 + 2 = (2,4, 6) (forr = 2)
4+24,4-2) for(r=-2)

= (6,4, 2)

Sol 6: (i) Sum of integers between 1 & 200 which are
multiple of 3

3,6,9,..198 = n =66

Hence sum = g[a +1]

_ (66)
2

(i) Multiple of 7

7,14,21 ...196 = n = 28

[3 + 198] = 33 [201] = 6633

Now sum = g[a+l] - % [7 + 196] = 14[203] = 2842

(iii) Multiple of 3 and 7
21,42,63..189 =n=9

Sum = 2[21 +189] = 2 .210 = 945
2 2
Sol 7: Sum of first n terms of 2 AP’s are in ratio

_ 3n-3
5n+21

= letthe AP bea,a, +d, ..

2" APbea,,a,+d,..

g[za1 +(n-1)d,]

_ 3n-3
n 5n+21
E[2a2 +(n-1)d,]
(n-1)
At 4 33 0
o, 0=Ddy  Snw21
2 2
a, +23d;

Ratio of 24t term well be
a, +23d,

Putting n = 47 in equation (i), we well get desired ratio

a, +23d;  3(47)-3 _ 138 _ 69

a,+23d, 5(47)+21 256 128

Sol 8: given

a+(p-1)d=x ..(0)
a+(g-ld=y (1))

sum of first (p + q) terms
- p—;q[2a+(p+q—1)d] D)

Subtracting (ii) from (i)

(p-q)d=x-y

—d=22Y and putting this value in equation (i)
P—-q

a4 P-DX=Y)
pP-q

—a= X_(PX—Py—X+y) _ T9xtpy+x-y

P-q P-q

Putting values of a and d in equation (iii)

s -P*q 2x =2y -29x+2py+(p+q-1)(x—y)
p+q 2 p_q



_ p+q{x—y—q><+py+px—qy}
p-q

_ p+q{(x+y)(p—q)+(x—y)}: p+q{x+y+x—y}
2 (P-a) p-q 2 P-q

Sol 9: 3, b, care in HP

|.eZ=l+l:>b:£ ..(0)
b a < a+c
2a,¢; . .
[where a, & c, are 1 & 3 terms of given series]
a, +¢
2ac
_ (a+b)b+c) _ 2ac _ 2ac
a c a’+ab+c?+bc  a®+c?+b@a+o)
b+c a+b
2ac

=——"""  (from equation (i)
a’ +c? +(2ac)
2ac b

= = :b
(@a+c)(a+c) a+c

1

2a,c
Middle term of given series, hence —X-1- = b_ie given

Series is H.P & +G
SoI10:1+i +l +E
5 52 53

Sum of first n terms

1 4 7 10 1+(h-1)3 _
" + T + 5_2 + 5—3 ! (1)
S_n=l+i . 7 , 10 1+(n-1)3 (ii)
5 5 55 55 553 g

Subtracting (ii) from (i)

3 3 3 3n-2
=1+ + =+ = .-
5 52 5

36" -1)x5
5 5n—1 x 4

1 (Sn—ZJ .\
5n
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4s, (3n—2j 155" -1)
=1- + —
5 5I’1 4 5n

g .5 _6n=2 75(1 1
"4 45t 16(5 5N

_5x4 15 3 —(3n-2)
T 4x4 16 16x5"2 4x5t

_35 3 —(3n-2
16 16(5"2) 435"

Sol 11: a, b, c are in AP

=>2b=a+c (i)

b, c,dinGP

c? = bd (D)

¢, d, eareinHP

d- 2 N0
c+e

Giventhata=2,e =18

(2b - 2)?

We have (2b - 2) = c from (i) and = d from (ii)

(2b - 2)? _ 2x(2b-2)18
b (2b-2)+18
36b
2b+16

and also

from (iii)

=@2b-2)= =>b-1)(b+8 =9

=>b?+7b-8=9b = b?-2b-8=0
=b=4-2

=>c=6,-6

=d=9-18

b, c,d=1[4,6 9] and [-2, -6, — 18]

Sol12:S =123 +234+345..
T=nn+1)(n+2)=n(n*+3n+2)
=n*+3n’+2n=n3+3n?+ 2n

L =21 = >nd + 3%n? + 22n

_ {n(rwl)}2 . 3(n)(n+1)(2n+1) 42 n(n+1)
2 2

_ n(n+1) n(n+1)+3(2n+1)+2
2 2 3
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_ n(n+l){n2 +n+4n+2+4}

2 2
_ n(n:l) (N +5n +6) = n(n+l)(n;r2)(n+3)

Sol13:S =12+2+32+4+5°+6

(first 2n numbers)

1+ 32+ 52.. nterms + 2 + 4 + 6... n terms
=2l +2+3...+n)+1%2+32+52 .

- 2n@ 12422432 2n—1)2-22

-42-62 ... (2n - 2)?

@2n-1)2n-1+1)(4n-2+1)
6

=n(n+1)+

2412+ 22+ .. (n-1)%)

—n(n+ 1)+ 2n-=1)n(4n-1)
3
P, (n=1)n(2n-1)
6
2n-1)(n)(4n-1)

=n(n +1) +
( ) 3

_2(n-1

—

n(2n-1)

o))

=n(n+1)+ g [(2n-1)(4n-1)-2(n - 1)(2n - 1)]

=nin+1)+ 2(2n -1) [2n + 1]

(4n2 —1)n

=n(n +1) + 3

= g[4n2 +3n + 2]

2ab
a+b

Sol 14: HM of 2 numbers is 4 ie =4

AM = % and GM. = Jab

We have 2A + G2 =27 = a+b +ab =27
a+b+2a+2b =27 [from (i)]
—a+b=9and ab=18
[a=6,b=3];[a=3b=2¢6]

Sol 15: (3= 2%) + (5°-4)) + (7~ €) + ..

=3 +53+ 73+ . +213

(i)

-251+22+33..10+1-1
=13 +22+33+43 . 213-24(1+23..109 -1

_ {21x(21+1)}2 ) 24{(10)(10+1)}2 .
2 2

=(21.11)*-16(5.11)>-1
=11%(21.21-16.25)-1
=121 x 41-1=4961-1 = 4960

Sol16:S =1.3%+25+37%+ ..
T =n(@2n+ 1) =4n° + n + 4n?

X =ZXT =4Zn’ + Zn +4Zn’

:4{n(n+1)}2+n(n+l) N 4n(n+1)(2n+1)
2 2 6

=n?n + 1)? +n(nT+l)+§n(n + 1) (2n +1)

= n(n+1) n2+n+l+ﬂ+E
2 3 3

= n(n+1) n2+ﬁ+Z
3 6

S,y = 20 x 21{202 +§><20+%:|

_ 420

c [2400 +280+ 7] = 70(2687) = 188090

Sol 17:a, b, c € (2, 18)

a+b+c=25 ()
2a=2+Db (i)
c?=18b (i)
b=2a-2

c=25-a-2a+2=27-3a

= (27 -3a)*=18(2a-2)
=(9-aP=4@-1)=>a?+8l-18a=4a-4
=a’-22a+85=0

a=17,5

b=3228

c=2412

Numbers are (5, 8, 12)



Sol18:a>0,b>0,c>0

To prove (a + b + ¢) (E+l+lj >9
a C

We know that AM. > G.M. > HM
Therefore, AM. > HM

For 3 numbers a, b, ¢

AM=a+b+C,HM= 3
11
a b

a+b+c 3

3 B 1

=@+b+c (l+l+£)29
a b ¢

Sol 19: Let the 2 number be a, b

a,A, A, bareinAP (a G, G, b)areinGP,
(a, H, H, b)arein HP

A +A,=a+b

G, G,=ab

By properties of respective series

H1H2 - ab
H +H, a+b
HH, _ GG,
H, +H, A +A,

GG, _ Al +A,
H,H, H, +H,

Hence proved

Sol 20: (x -1) (x = 2) (x = 3) ... (x— 100)

Coefficient of x = —
a

We canseethata=1

andb=1+2+3. 100 = ~00x101

-, Coefficient of x*° = -5050

Coefficient of x%8

= 5050

(1)
(i)

=1x24+1x3+..+1x1004+2%x3+2%x4 +...+99%x100

:%{(1 +2+..+100) —(12 +22 41002 )}

=% {(5050)2 —338350}

Sol 21: Given that,for a polygon of "n" sides, we have

a=120%d=5
Sum of interior angle

(n-2)180° = a + (n-1)d
n n
= E[2(120)+(n—1)5] = E[5n+235]

5n? + 235n = 360n - 720
=5n?-125n+720=0
=n’-25n+144=0=>n=16,9

If n = 16, then interior angle will be greater than 180°.

Hence the answer is 9.

Sol 22: Let the number be a, b, ¢
b2=ac,a+c=2b+1,b+a=%(b+c)
=a=2b+1-c

2
=3b+1-c= E(b+c)

=2b+2c=9b +3-3c

=7b=5c-3

7b+3
C= /b+3 :a=2b+1—( c )
a= 3b+2 3b2=%
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= 25b%? =21b*+ 23b + 6 = 4b?-23b-6=0

=4b2-24b+b-6=0
=b=6c=9
= a = 4 Number is 469

Sol 23: o—]o- % °

10 m

—_—

5m 5m
Sn=10+10+ 15+ 15+ 20 + 20
..85+85+ ...+ 125+ 125+ 130
= 2[10 + 15 + 20 ... 130] - 130
=10[2+3 +4..26]-130

= 10[26227—1} ~130 = 10 x 350 - 130

=3500-130=3370m
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Sol 24: Number of elements in nth group = n
nn-1)+2

First number in the group will be >

S

n

g[n(n—1)+2+(n—1)1]

=—[n-n+2+n-1] = g[n2+1]

Sol 25: Let the 3 number in G.P. be a, ar, ar? & other 3
numbers be a, a,r, a,r’
(a,r,—ar)* = (a,r®-ar’) (a, - a)
a’r’+a’r’—2aaprr =aj’r?’-aar —aar +ar
2rr, = r+r?
=(r-nN"=0
=>r=r,
a,r, —ar

Ratio for third G.P. = =
a,—-a

(a, —ayr .
(a —-a)
Hence ratio of the three G.P. is same

1 1 1
Sol 26:S = +
18, a3 ahdna
1 a,—a, a,-—a
= 2 1,3 2 .
=3 | 4% ay33
Asa,-a =a,-a,=..a, —-a

1 { 1 1 } a ., -a
79 |3 A (a; —a;)aa,

nd __n
d@@a,,;) aa

n+1

- n n
aa,,, a(a +nd)
. . . 1 1
limS = lim n . = lim :—d
n—»o n—>eoal(al+n ) n—mal (d+a1) a
n

Sol 27: 2, AM, AM, ... AM,, 3

2,HM,, HM, ... HM,, 3

o
9!

Suppose we take AM_and HM_

:>2+10d:3:>d=i
10

AM =2+nd=2+ -
" 10

1 1

. Linap
M HM

3

]

N

1

o

+10d= L 5g= "L
60

H
1
= —
2

Wl

HM, = 0
" 30-n

A+ oo D 4 8300
10 60

=2+ — +3-— =5

Hence proved

Sol28:x +y+z=1
Forx,y, z. AM. > HM

Therefore, xy + yz + zx —9xyz >0
Hence proved.

Sol 29: We must prove that for some m and p;
MP = % [2a + (m =1)2], for some odd a

=m[a+m-1]

Let us prove this by induction
Taking, P = 2

m?= ml[a+m -1] = a = 1 is the required a.
mP*l = mP.m
=m[a+m-11m=m[ma + m?-m]
=m[ma+m?-2m+ 1+ m-1]
=m[ma+ (Mm-172+m-1]
=mI[A+m-1]

We must prove that A is odd.

A'is odd

For even m, ma is even and (m — 1)? is odd = A is odd
for odd m, mais odd and (m — 1)? is even = A is odd

.. By induction hypothesis,
MP = % [2a + (m -1)2], with odd a.

Hence proved



Mathematics | 3.55

Exercise 2
Single Correct Choice Type

Sol1l:(B) b = 2ac [a, b, c are in HP] (i)
a+c

2ac 2ac
a

_b+a b+c _a+c . a+c
b-a b-c 2ac e 2ac
a+c a+c
_3ac+a2 3ac+c2_3c+a . (Ba+0¢)
ac-a’ ac-c¢> c-a a-c¢
_3c+a  (3a+c¢) _2c—2a:2
c-a c-a c-a
Sol 2: (A) Given summation is,l + 1 + 1
1 1+2 1+2+3
2 1 1
T = =T =2|2-——_
" nh+l) " {n n+1}
S =ST =2 l—l-i'i—l-f-i 1 =2
" " 1 2 2 3 3 o
Sol 3: (C)
«~10m— «middle—> n stones
n stones

= 2[20 + 40 + 60 ...n terms] = 4800
=120=1+2..nterms

nin+1)

=120 = =n?+n =240

=n=15

Total no of stone = 2n+1 = 31 [C]

Sol 4: (D) S =12+ 32 + 52 .., 992

S, =22+4%+6%..(100)

S, —-S=22-12+42-32+62-5 .
= 2+1+443+6+5+ ... +100+99

= %[1+100] = 50 [101] = 5050

Sol5:(C)a,a+d,..a+(n-1)d,a+nd, ...a+(2n-1)d

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

S, = g[Za +2nd + (n-1)d]

S 2a+(n-1)d
S, 2a+2nd+(n-1)d

2+(n—1)g
:>—a =S

2+(3n—1)g
a

:2+(n—1)9 =2$+(3n—1)95
a a

=2s-2 = g[n—3ns+s—1]
a

(25—2)3 =n(1-3s)+s-1

This is independent of n ie coefficient of n will be zero

a 1
=s= =, => - = =
3 d 2

Sol 6: (D) a = 5™ + 51 + 25¢ + 25

= a=55+ ix + (592 + (57)?

5 1
LetSX:t:a:5t+?+t2+—

12
1
5t+% P+

2
—25;—tzlhencea210+2
2 2

ax12
Sol7: (A)S,, =S,
12—1[2a +10d] = % [2a + 18d]

l6a=-232d= 2 = 2
d 2

S

3

0= % [2a + 29d] = 30{a+¥}=0

Sol 8: (C) S, = 2t,
S, +d =2t +d)
d =t +2d

10 15
= - [25,+9d] = 2(2t; +14d,)

=18d =2t +42d, = 18d = 2d_-4d, + 42d,

— 16d, = 38d,
$ = E
d 8
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Sol 9: (A) The given expression is equal to

1,1 1 1 1 1

(e y) =—

da a, a, a a,d

Sol 10: (A) a + ar + ar? =21 ..(0)
a? + ar? + a’r* = 189 (i)

Squaring equation (i) & then dividing by (ii)

N a2(1+r+r2)2 _ 441
a’(L+r?+rt) 189

N (1+r+r2)(1+r+r2) _ ﬂ
A+r+r¥)@-r+r?) 189

=2rr-5r+2=0
1
=>r=2 -—=a=3,12

(2"-1)

GPis3,6,12..S =3 = 3(2"-1) Hence, (A) is
the correct choice 2-1
1
Sol 11: (C) Z = 2
win’ +4 n(n2++4—4j
2

Zm : Zn[mi_zj{miu}

=2

(n +2- 2n)(n +2n+2)

1
ZL -2n+2 n? +2n+2}

sl L]
45 n-1)%+1 (n+1)2+1

= l 1+l+i|: 1 — 1 :| =
4 2 SHln+1?+1 (h+1)P%+1

Sol 12: (D) In a%? + (In @?)? + (In a%) .....

=3{na+(na}’+(na)+..}

0| w

2Ilna 3lna

1-2Ina -

1-1Ina
=2-2lna=3-6Ina
=1=41Ina

= a=e¥

Previous Years' Questions

Sol 1: (B) Here, (@®> + b? + c?) p? — 2(ab + bc + cd)p +
b2+ c2+d) <0

= (@%p? — 2abp + b?) + (b%p?
(c?p?—2cdp +d?) <0

=(@ap-b)?+(bp-c)?+ (cp-d2<0

- 2bcp + &) +

(Since, sum of squares is never less than zero)
= Each of the squares is zero
S(ap-b)P=(bp-c?=(cp-d)?=0

b
a

=p= =—=

0l

<
b

c.a, b, carein GP

Sol 2: (C) Sum of the n terms of the series

... upto n terms can be written as

2
1 1 1 1
(1_EJJ{l—Zj+[l—§]+(l—ﬁj...- upto n terms

1 1 1
=nN—-|—+—+—+...+nterms
53 |

NDw
+

0o

[a

o

Sol 3: (B) Let the common ratio of the G.P. be . Then,
Y = xr and z = xr?
=Iny=Inx+Inrandinz=Inx+2Inr

letA=1+Inx,D=Inr

Then,;:l,
l+lInx A
111
1+Iny 1+Inx+Inr A+D
1 1 1
and = =
l+lnz 1l+Inx+2Inr A+2D
Therefore, L arein H.P

1+Inx'1+Iny 1+Inz

Sol 4: (A) Since AM. > G.M,, then

MZ [(a+b)(c+d)

2
=>M<1



Also,(a+ b) + (c+d)>0(. a, b, c,d>0)
0<M<1

Sol 5: (D) Since a, b, ¢, d are in A.P.

- a b C d
abcd " abcd abed ' abced

1 1 1 LareinA.P.

= T 1 1 1

bcd cda abd abc
= bcd, cda, abd, abc are in HP.
= abc, abd, cda, bcd are in HP.

are in AP

Sol 6: (D) Since a, b, c are in AP.
leta=A-D,b=A,c=A+D

Given,a+b+c=§

:>(A—D)+A+(A+D)=§:>3A=i a-l
2 2 2

. The numbers are %—D,£,£+D

22

2 2
Also, E—D l l+D are in GP.
2 4\ 2

So, out of the given values, a = 11 is the right
choice 2 {2

Sol 7: (C) We know that, the sum of infinite term of G.P. is

a
—, |rlk1
s < o Il
o, |r|g1

) =1L—5 (thus |r| < 1)

0 _r_
X 5-x .
or 1—r:§:>r:T exists only when |r] < 1

ie, -1 <5;X< 1
5

or-10<-x<0=0<x<10

Sol 8: (C) Let S, = cn?

S, ,=c(nh=-1=cn*+c-2cn
ST =2in-c(-Th=S -S )
T2 =(2cn—-c)?=4cn? + - 4c’n
. Sum = ST?

: 4c2n(n +1)(2n+1) .

6 nc? - 2c2n(n +1)

: 2c2n(n +1)(2n+1) + 3nc? - 6c2n(n +1)

3
_nc?(4n’ +6n+2+3-6n-6) nc’(4n’-1)
- 3 - 3

Sol 9: (B) Let a, ar, ar?, ...
a+ar=12

ar? + ar> =48

Dividing (ii) by (i), we have

ar’(l+r)
ar+1)

=>r=4ifrz-1
Lr==2
Also, a = — 12 (using (i)).
2 6 10 14

Sol10: (B) Let S=1+=—+—+—+—+....
® 3 32 3 3¢

1.1 2 6 10
“S=4—+—+—+....

Dividing (i) and (ii)

Sol 11: (B) M = “T”

¢ Gl,G2,G3,narein G.P
1

26
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- (i)
- (i)

- (i)

- (i)
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I
()]
N
Il
S
7\
~ |
N—
N =

ol

G, +2G;‘ +Gj

2 n3

£_2+Z X£—3
= Pn+20%n% +In°

= nf(ﬁz +2n/ + n2)

+2£
Z

=nl(l+n)?
= 4Am’n/
n’ (n+ 1)2
Sol 12: (B) T, =—%+—
n

1 2
T, = Z(n+1)

T :1[n2 +2n+1]

e

Dlw

384

"4
n
Sn:ZTn
n=1
S =l w+n(n+l)+n
no 4 6
411{9“0”9 9><10+9} 112854 90+9= = 0

Sol13:(A) a+d,a+4d,a+8d—- GP
s (a +4d)? = a% + 9ad + 8d2

= 8d? = ad
-.9d, 12d, 16d - G.P.

= a=28d

Common ratio r :E:i
9 3

Sol 14: (A)

HEGRGRGRGR

82 122 16° 20° 242
— Attt —F—+...
52 52 52 52 52
10
T = M 216( 16Z(n2+2n+1)
5 25n:l
_16 1O><11><21+2><10><11+10 16 g0 16
25 6 2 25 5

= m =101

Sol 15: (B) a, ar, ar* — G.P

a, 2ar, ar’ - AP

2 x 2ar = a + ar?

4r=1+r

=>rr-4r+1=0
_4£vle-4 “;6_4=2i\/§

r=2+13

r=2 —\/5 is rejected
So(r>1)

G.P.is increasing.

Sol 16: (B) Statement-I has 20 terms whose sum is 8000
and statement-II is true and supporting statement-L

okt bracketis (k —1)? + k(k = 1) + k? = 3k? - 3k + 1.

Sol 17: (D) 100(T,,)) = 50(T,)) = 2[a + 99d] = a + 49d
=a+149d=0=T,,=0

Sol 18: (D) f(x) = 2x®* + 3x + k

ff(x)=6x2+3>0 VxeR

= f(x) is strictly increasing function

= f(x) = 0 has only one real root, so two roots are not
possible

Sol19: (A) x> +2x +3 =0 . (1)
ax’+bx+c=0 (1))

Since equation (i) has imaginary roots
So equation (ii) will also have both roots same as (i).
Thus

2 3

1
Hencel:2:3
Sol 20: (C) — 1+E+ ....... + up to 20 terms
10 100 103
= i+£+E+ ....... +up to 20 terms
10 100 103
:Z i+£ ﬁ+ ....... +up to 20 terms
9/10 100 1000



9

i 20
_7 @Jrl 1 =l[179+(10)-2°J
9] 9 9l10 81

Sol 21: (A) 2y =x + z
2tan-1y =tan-1x + tan-1 (2)

tant 2_y = tan‘l( X+z
1-y? 1-xz

X+Zz X+Zz

1-y? l-xz

=>y2=xzorx+z=0=x=y=1z2

JEE Advanced/Boards

Exercise 1

Sol 1: (i) Let 2 numbers be a, b
2ab ab

GivenHM. = — =4=a+b= —
a+b 2

We have AM. = ? and G.M. = \/5

(GM.)? =ab
2AM.=a+b
2A + G2 =27
a+b+ab=27

% =27 =ab =18

using (i) and (ii)

a+b=9
=a b=3,6

(i) AM. = GM. + 15 = HM. + 27

a+b 2ab

2 a+b

+27=x/£+15

1o 2] -3t

1
10

I

. ()
)

G2
HM = AM (we know this)
= (A-27) (A) = (A-15)

= 27A=225-30A

A=75
G.M. =60

HM. = 48
a+b =150 using (i) and (ii)
ab = 3600
a=120

b =30
Sol2:H  =21,H, =10

11 gg L

Hio H, 21

Ho H 10
~11d = L 1

210 210

1 9 10

_t — = —

H, 210 21

1_1

H, 210

_1 :i+209d:i+@:&:
H H 210 210 210

Sol 3: sin x, sin?2x, cos x sin 4x are in GP.
sin%2x = sin x cos X sin 4x

(2 sin x cos x)*= sin x cos x 2 sin 2x cos 2X
16 sin* x cos* x = 4 sin? x cos? x cos 2x

4 sin?x cos?x = cos 2x

Sin?2x = cos 2x

1 - cos?2x = cos 2x

cos?2x + cos2x—-1=0

“1++5
CoSs 2x = >
.. cos 0 can never be equal to -1 ;\/g i.e
—l+\/§
. COS 2X =
2
sin2x  4sin? xcos? x

Common ratio = =

sinx sinx
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=4 cos? x sin X = 2 cos X sin 2x

= 2, /#\/1 - cos® 2x
2B

Sol 4: a3, b, ¢, d, e be 5 numbers
abcinAPbcdinGP cdeinHP

db=a+c,c=bdd= 2 letbbeb
c+e
c be br, d be br?
2

br? = Zbre =brr+er=2e =e= _br

r+e 2—-r
a=2b-br=b(2-r)
ae = b%r? = c? hence a,c,e are in GP ()

(2b-ay _ & _ b’ br’

= a b2-r) 2-r
Hence proved.
(ila=2e=18=>c=%6

bc, d, e = (4, 6,9); (-2, -6, -18)

=>b=4-2=d=9-18

Sol 5: 202 a* 24 form AP

at=a?+ 12 ()
ot—a? =12

a=2-2(,a,=2-2

(B?)? = 1(6 - B?)

B*+p2=6
B*+p*-6=0
B*+3p2-2p*-6=0
=2

B, B, = V2,-2

a’+o’+B+B=4+4+2+2=12

Sol 6: 2G.Ps

9

=l=a =1-r
1-r ! !

9
1-r,

=l=a,=1-r,

ar =an=>L-r)r,=0-r)r,
== =(r ) +r)
=r+r,=1
ar’=18=1-r)r?=1/8

= @r-1)@r?-2r-1)=0
Ifr, =% thenr =r,

=4r?-2r-1=0

) 1445

=T

! 4
Ifr = & then, r, > 1.
4
1+\/§
=r, =

o (14_ - [1 ) (1 +4\/§D(1 +4\/§J

(35128 - -1 men

4 4 8 P
. 100m + 10n +p = 500 + 10 + 8 = 518

99 5l00
Sol 7:S = Z—
o} 25n + 5100
100
T, = R
52, 5100
5100 5100 52
99~ 52:99 | 5100 - 5200 L5100 - 52, 5100
52
T,+T =1
S=T, +T,+..+Ty=1+1..T,
5100
— — — 1
=49 +T,,=49 + W =49+1/2
[S] = 49

Sol 8:ax*—ax? + 9bx-b =0

3 _ 3aPy
B £+1+1 af + By +yo
a+P+y=1¢g B vy

HM roots =

9,
af + By +ya=—
a;
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b, 127 S
-1 127 - =L =5 -
apy 2, ; 1
HM = 1 1 63.5
=3 127 |1-=| =32r—r| —-315
r r

atf+y 1 127- 127 _635r-635

3 3 r
a+pryl ) T2
Its given a+p+y=1 s =64
Equality of equation (i) holds only if a =B =7y ns—l = %

r
. 1
i.e all the roots are 3 2 = 6a
3

b_3_ 1 =n=28
a 3
b = 27a Sol10:a +1=a +1forn=1..97
b+a=28a =a,=a +1
. ais an integer, min (a + b) = 28 —a,=a,+1l=a +2

=a,=a +3

Sol 9: Let time taken to solve 1% problem be S time to a =a +(n-1)

. S
solve second problem will be T =a, +a,. a,=4949 = % [2a, + 97.1]
S S .
— +.. +—71 =635 (1) 101 =2a. +97=>a, =2
r rn 1 1
S S Now, we can write here Xa,,
S, =127=S+ — . ..(i)
ro "2 =a,+a,+a,..az=a +1+a +3..a +97
s s
315 = r_2 + ... = (1)) = % [2a, + 2 + 48x 2] = 49[a, + 49] = 49 x 51
53 L(v) = 2499
r
s Sol 11: xyz = 55 or -2 acct b in AP/HP
127+n_—:63'5+5 ol 11: xyz = orﬁacc 0a, XY,z binAP/
r Fora, x,y,z bin AP
S
63.5+rn—_1=5 x=a+d;y=a+2dz=a+ 3d
s s 1 b=a+4d:>d=—b_a
- = =63.5(1——J 4
ror ' (@+d)(@+2d)(a+3d) =55 0!
32—%=63.5—@ Fora,x,y,z binHP
r r
1 1 1 1 111 1
—=Z+d,; —==+4+4d,=>d == =-=
635 S g5 v x a "b a A 4{b a}
r rn
s[q1- 1 l = 1 +2d,
rn—1 y a
127= —— 2 1
[1—1] 1.1 3d,
r Z a
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Equation (i) can be written as

(a+E] [a+(b_a)2j (a+(b_a)3] =55
4 4 4

(Ba+b)(2a+2b)(a+3b) _ 5
64

5

Equation (ii) can be written as

3 1 1 1 1 3 55

—t | | =t | =+ | = =

(4a 4bj (Za 2b] [4a 4bj 343
(Bb+a)(2b+2a)b+3a) _ 55
64a’b%ab 343

= a’b® = 343

=ab=7

a & b are integers
iea=1,b=70ra=7b=1

iea?+ b?2=50

Sol 12: 103 —cx? - 54x-27 =0
Let o, B, y be the roots

o(+[3+'y=i

10
54
ap + by +yo = - —
p+by+y 10
27
aby = =—
LT
o B &y are in harmonic progression
i_e B = ﬂ
oa+y
ba + by = 2ay

Putting this in equation (iii)
B = —3/2 this in equation (iv)

(a+v)G§j=_36

2 10
o + :E
L
-3
:}a:3’ = —
! 5
The 3 roots are 3, _—3 _—3
2 5
£ :a+B+y:£ _E:ijC:g

10 5 2 10

1 1 1 1 55
XyZ = [g+dH](g+2dH] (g+3de = %

(i)

()
(i)
...(iii)

.(iv)

Sol 13: We have b? = ac
Also, log a, log,c and log b are in AP
We can write log_b = log a + (3 - 1)d

_log,b —log a
- 2

=d

_log, Jac - log.a
- 2

~1+3log,c
- 4

Given that log.c = 4

1+43x4 13

ood = =2
4 4
Soll4:a=b-2
arr=b +6

a+ar’
2ar

£l
3

2b+4
2ar

£l
3
3
=(b+2)=ar
5( )

%(b+2)2:(b+6)(b—2)

= 9(b? + 4 + 4b) = 25 (b? + 4b - 12)
16b% + 64b-336 =0
b2+4b-21=0

b2+ 7b-3b-21=0

b =7, 3 = +ve integral value of b is 3.

S
Sol15: ~ti1 - 1 . ()
n-10-n 8
S
0 =2 ... (ii)
S(n—S)—n
(™ -1) (1)
51—11_ a r—1 S1o-n =ar T
11 n-9
r~-1 -1
n-10-n r-1 r-1

Putting these values in equation (i) and equation (ii)

1

rn—11

1
8



1
P=2=r=29

— -1 = 3
n-11
=29 =23

=n=11+27 =38

Sol16:S =(1+2T)(1-T)
S = g[Za + (n=1)d]

=[1+2a+(n-1)2d][1-a-(n-1)d]
T =a+(n-1)d

S, =1+T —2T2

S, =1+T -2T2=T,

1
T, = =

2
S,=1+T,-2T2?=T,+T,

1
1- — =2T72

\/E 2

V2-1) o, 2.7 _Ja-\2

22 ) 4 4
=a=4andb =2
a+b=6

Sol 17: Let number be abc (a > b > ¢)

a a
a=ab=—-,c= —
r r2
1008+ 292, 2 _jpo @ _10a-a
r rz r2 r
992~ 222 790 5a-2 -3
r2 r2

. New number = 100(a—4)+10b+c

2
—2b=a-4+cm> 2 =a-44+2
r r
2
:>—a=a—4+a—8
r
=2a-12=25a=2,6=-2 +3
r r r2
:>r——a
" a-6
2

=792
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—a@-8 =@-62=a=9r=3

So the number is 931

Sol18:S0) =1+ (1 + sin0) cos O
+ (1 +sin© + sin?0) cos? 0 ...
=1+ cos0+cos?0 ..

+sin 0 (cos 0 + cos?0..) + sin?0

3 1 . sin® sin® fcos? 0
1-cos® 1-cos6 1-cos6
1 . .
= [1+ sin B cos B + sin?0 cos?0 ...]
1-cos6

1
(L-sinBcos0)(1-cosh)
1 [I_Lj _ 22

) (V2-1)

5(0) =

Sol 19: tan I ,tani,tan I x| areinGP
12 12 12

tan21 = tan L—x tan £+x
12 12 12

sin| =~ +x |sin| ~ —x T
12 12 cost—cosg -
= = = tan® —

cos[n+xjcos[n—xj c052x+cosg 12

12 12

T, 2T T cos™|tan? * 41
cos—tan E+COSE _ 6{ 12

COS 2X =

1-t 2T 1—tan2£
an 12 12
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Solutions are O, &, 2w, 3w ... 997
99
7[2ﬁ+98ﬁ] =50r.99=4950x

K =4950

Exercise 2
Single Correct Choice Type

Sol 1: (A) AM. =9 + 99 ... 999999999/9
=9[1+11+111+...111111111]/9
= 123456789

This does not contain 0

Sol 2: (D) Gi 3 1 m

[o} : ven = __
kZ:l kk+1+Kk+Dvk N

X 1 kri-vk

k=1 \/k+1\/E \/E+\/k+1«/k+l—\/E

¥ Jkri-vk

k=1 \/k+1\/E

w
D

k!

360 1 1 1 1 1

..'éTzﬁ_EﬁLﬁ_\@m N

1 18 m .
= 1 _— = — = —
19 19 - (given)

k

=>m+n=18 + 19 = 37

100 k k
Sol 3: (B) ém = (2 +1)2 — K2
k
(k? +1+Kk)(k? +1-k)

:ZL{ 1,1 }
k| k% +k+1 kZ-k+1
O .
T2k -k +1 KP4kl

=Z%[Li+l 1 1 }

1 3 3 771002+100+1

_1{100° +100 | _ 5050
2| 10101 10101

Sol 4: (A)

Circle inscribed in 15t circle = r = a/2

. a
In2™circle =r, = —
1 2\/5
In 3 circle = a this is G.P. with common ratio L
X 2 \/E
LA
a=21—| =¢=2|" =2 2/p
22 2
Assertion Reasoning Type
Sol 5: (D) Statement-I: If (a + b + ¢)®> < 27 abc
3a+4b + 5¢c =12
Statement-II: = A.M. > G.M. (True)
We Know A.M. > G.M.
For three numbersa + b + ¢
atb+c . opows
=@+ b+ c)3>27abc
Given (a + b + ¢)* < 27 abc
Da=b=c&(@+b+c)3=27abc
3a+4a+ba=12=a=b=c=1
i i+i:l+l+l:3¢10
a? b b 1 1 1
So statement-II is false.
Multiple Correct Choice Type
Sol6: (A, B,C,D)a, =25b, =75 a,+b,, =100

a, +99d_ + b, +99d, =100
=d +d =0
=d =-d,

(a) Hence a is correct



(b)a +b =a +(n-1)d +b, +(n-1)d,
=a, +b +(n-1)(d +d)=a +b =100
Hence, correct

(¢ (a, +b)(a,+b)(a,+b,)..

=100, 100, 100 is in AP

100 100

(d) D (a +b,) = >(100) = 10000
r=1 r=1

Sol 7: (B, C) sin (x —y), sin x, sin (x + y) are in HP

2sin(x—y)sin(x +y)
sin(x —y)+sin(x+y)

sinx =

= 2 sin?x cosy = 2cos?y — 2cos?x
= sin’x (cosy—1) = cos’y -1

=sin’ =1+ cosy = 2 cos?y/2

= sin x sec (%} = \/5

Sol 8: (A, B) Given series is a ar ar? ar’...
Given thatar—a =6 and ar’—ar> = 54
=arfr-1)=54=a(r-1)=6
Dividing these (2)

rr=9
r=+3
a=3,forr=3
ar=9

ar? =27
a=3
sum = 39 [A]

forr:—3;a:_—3

9 ., =27
ar= —;ar’= —
2 2
. -3 9 27 27 21
sum=— + — - — =3-— = —
2 2 2 2 2

Sol9: (A,C,D) x> + px* + gx—1

Roots form increasing GP

a
Roots be —, a, ar
r

a
—+a+ar=-p
r
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2
— +ar+a’=q
r

a=1=a=1

(r+1+%) =-p - (1)

(l+r+1j =q=>q=-p=>p+q=0
;

r+1+1

L >1[AM > GM]

1
r+1+?23

pe (-, 3) [Bis incorrect]

one root (a) is unity

1 . . .
one root is — & otheris r, so if 1 root is greater than 1
r

and other less than [ACD]

Sol 10: (B, D) log a, log b, log ¢, log i, log—,
2b 3c

log 3¢ are in AP
a

a,a,a,a,a,a,

2a,=a, + a,

4b° _ 3c
9(:2 2b
E=§:b=£
C 2 2
3b 9c
a=— = —
2 4
a b=E>C
l§c 3c

a+c:T> Z(b)

b+c=5—c>%(a)
2 4

Hence a, b, ¢ can form A
logb—-loga=logc-logb
2logb =loga +logc

b%2 = acie a, b, c are in GP[B]
a=ab=arc=ar

18 (a + b + ¢)?—18a? — 18b? — 18c¢?
=18 (2ab + 2bc + 2ac)

= 36 (ab + bc +ac) > ab so A is incorrect
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Sol11l: (A,B,C,D)x*-3x+A=0
X, +X,=3

XX, = A

x?—12x+B =0

X; X, =B

X, + X, =12

_ . - . — 2 . _ 3
X, =a;x,=ar;x,=ar’;x, = ar

arr=A
all+r =3
a’r =B

ar’(l +r) =12
r=+2

a=1-3
A=ar=1x2=2
air=2°=32=8
X, +x,=a(l+r)=5

X, +x,=ar(l+r)=25=10

Previous Years’ Questions

Sol 1: (A, B, D) Since, first and (2n — 1)the terms are
equal. Let first term be x and (2n — 1)*" term by y. whose
middle term s t .

L . . X+
Thus in arithmetic progression ; t = > Y —a
In geometric progression : 4/xy =b

. . 2xy
In harmonic progression ; t = =C
X+y

=b?=acanda > b > c(using AM. > G.M. > HM)

Here, equality holds (ie, a = b = ¢) only if all terms are
same.

Sol 2: (B, C, D) Let a_ denotes the length of side of the
square S .

We are given a_ = length of diagonal of S__ ..

a
= a, = \/Ean+l:>an+l :T;
This show that a,, a,, a,... Form a G.P. with common

ratio 1/ \/E

1 n-1
Therefore, a, =a, [—J

N

n-1
=a, = 10[%] (Qa, = 10 given)

1 2(n-1)
:>a§=100[ ]

2

100 < aﬁ <1lgiven)

= 1 S 1(-

=100 < 2!

This is possible for n > 8. So (b), (c), (d) are the answer.

1
ERNCES
k

Now, (k? =3k + 1) S, = {(k=2) (k=1)-1} x S,

k-1
Sol 3: (4) We have S, = <

1 1 ug ,
= - = Y |k?-3k+1)S, |
k-3 k-1 7 & k
2
141401 1), 1007
99! 98! 100!
1002 100 2
k? =3k +1)S, |= 4
1001+k§|( US|

Sol4:(0)a =2a _ —a

k-2

—>a,a

1 @y @y, @re in AP

Caj+aj+..+ay  1la’ +35x11d? +10ad
- 11 11

= 225 + 35d2 +150d = 90

= 3502 +150d + 135 = 0

=>d=-3, 2
7

90

Given a, < E .-.d=—3andd¢—2
2 7

:%[30—10x3]20

Sol 5:a, a, a, ....

A, isan AP
P

a,=3,Sp= Z;al,1£p£100
i=

5

S_mzsi _ 3”<G+(5n—1)d)
S S E(6 —-d+ nd)
2



Sm is independentof nof 6-d=0=d =6
a, =3

a,=3+6=9

a,=9

Sol 6: (C) Let a and b are two numbers. Then,

a+b 2ab
A =7370G, = \Jab;H, =

a+b
A . +H
An =— 12 L ’Gn = An—lHn—l’
H = 2An—lHn—l
" An—l + Hn—l
Clearly, G, = G, = G, = .... = \Jab

Sol 7: (A) A,is AM.of A, and H and A > H,
=>A >A,>H,

A,isAM.of A,and H,and A, > H,
=>A,>A,>A,

LA A A >

Sol 8: (B) Asabove A, > H,>H,A >H, >H,

Sol 9: (B) Here, V,= - [2r +(r - 1)(2r - 1] = %(ng ET

TV, = %[22r3 -3r? +3r]

_i ? nin+1) 2_n(n+l)(2n+1)+n(n+1)
- 2 6 2

_n(n+1) _
=05 [Bn(n+1)

@2n+1)+3]

= izn(n + 1)(3n2 +n+2)

Sol10:(D)V -V =

L (r+132-r-

1 2 2, 1
=[r+1) -r]+=(1
2[( ) ] 2()
=3rr+2r-1

T=3r+2r-1=(r+1)(3r-1)

Which is a composite number.

Mathematics | 3.67

Sol 11: (B) Since,
T=37+2r-1
T,,=3(+ 1242 (r+1)-1

Q=T . -T =3[2r+1] +2[1]
Q =6r+5
Sol12:(A,D) S, <I|mS = lim 1 1
>0 n—o 5N 1+k/n+(k/n)

S .
01 4x+x2 343

-1 n
Now, T.>—"_as hn f(kh) > 1f(x)dx >h» f(kh)
n 3\/5 I;) .[O kzzl

Sol 13: (C) b, = a,
b,=a +a,+a,+a,

b,=a +a,b,=a +a,+a,

Hence b, b,, b,, b, are neither in A.P. nor in G.P. nor in
H.P.

Sol14: ()t =c{n’-(n-1)}=c(2n-1)

=t =c’(4n’ —4n+1)

:>Zt _ {4nn+16)(2n+1) 4n(r;+l)+n}

czn
= ?{4(n+1)(2n+1)—12(n+1)+ 6}

2 2
:Q{4n2 +6n+2—6n—6+3}:c—n(4n2 -1)
3 3

100
Sol 15: (3) Z‘ ~3k+15,)

fork=2k?-3k+1)S|=1

k-1 k-1+1

z|k 2! (k-1

g 1 1 1
Z;(k—?,)!+(k—2)!_(k—2)!_(k—1)!

100 1 1
Z;((k—a)!_(k—l)lj
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A A3

1 1) (1 1) (1 1)(1 1
| — | — || = — |+ =———
[94! 96!] [95! 97!) [96! 98!] [97! 99!]

100? 1 1
E= +3
100! 98! 99.98!

1002 100 1007 100
= +—3-— = +'3‘_ = 3
100! 99!  100.99! 99!

Sol16:(0)a, =2a_,-a_, = a,a

- 1@y - @ arein AP

Caltad .. tal _ 11a? +35x11d? +10ad _
11 11

= 225 + 35d2 + 150d = 90

35d2 + 150d +135=0=d = -3, - 9/7

Givena2<g.'.d= -3andd# -9/7=

90

a +a,+..tay

11
o ?[30—10x3:|:0

Soll7:(B)ax? + bx +c=0=x*+6x-7=0
a=1p=-7
=1 1) &1 1Y

n=0\ & B n=0

Sol 18: (D) Corresponding A.P.

l, .......................... i(zoth term)
5
i:l+19d :>d:i __4 E— 4
19\ 25 19x25
a <0
E— 4 x(n-1)<0
5 19x25
19><5<n_1
n>24.75
an k(k+1)
Sol19: (A,D) S, =Y (-1) 2 k?
k=1

= ((4r +4)% +(4r +3)% — (4r +2)> —(4r +1)?)

(n=1) (n=1)
= Z (2(8r+6)+2(8r+4)) = Z (32r+20)
r=0 r=0

1056 for n=8

=16(n-1)n + 20n =4n(@n + 1) =
1332 forn=9

b

Sol 20: (6) — = — = (integer)
a

oo

b2
b’=ac=>c=—
a

a+b+c:b+2

a+b+c=3b+6=>a-2b+c=6

2 2
a—2b+b—:6:>1—&+b—:E
a a 2 a
2
(9—1j :§:>a:60nly
a a

Sol 21: (9) Let seventh term be ‘a’ and common
difference be 'd’
S, 6
i —+ =—=a=15d
Given, s, 11
Hence, 130 < 15d < 140

= d=9

Sol 22: (B) log (b,) - log (b,) = log (2)

= E—z =2= b, b, ...arein G.P. with common ratio 2
1

~t=b +2b + .. +250 b, = b, (251 -1)

51 51
tag) =Sby+by)  ==wby(e 2%%)

S—t:bl[%+51x249 -2t +1J:b1(5—23+249><47)

=S>t

byg = 2460 0y

a, =a, +100d =2 (a, +50d) - a,
=2a,-a,=2b,-b =2x%x2,-1)b =(2,-1)b

~b

1

> a

101 101



