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Progressions

® 4

INTRODUCTION (iii) 2,6, 18, 54, ..., 1458

In this chapter, we will be concerned with the study of
sequences, 1.¢., special types of functions whose domain is
the set V of natural numbers. We will study particular types of
sequences called arithmetic sequences, geometric sequences
and harmonic sequences and also their corresponding series.

Premiums on life insurance, fixed deposits in a bank,
loan instalments payments, disintegration or decay of
radioactive materials and the like are some of the examples
where the concept of sequence and series is used.

SEQUENCE

A sequence is a tunction whose domain is the set N of
natural numbers and range, a subset of real numbers or
complex numbers.

A sequence whose range is a subset of real numbers is
called a real sequence. Since we will be dealing with real
sequences only, we will use the term ‘sequence’ to denote a
‘real sequence’.

Notation

The different terms of a sequence are usually denoted by
)y Gys Gqy o OF £, by, by, ... The subscript (always a natural
number) denotes the position of the term in the sequence.
The number occurring at the nth place of a sequence. 1.e., t
is called the general term of the sequence,

Note : _
A sequence is said to be finite or infinite (accordingly as
finite or infinite number of terms it has.)
PROGRESSIONS

If the terms of a sequence follow certain pattern, then the
sequence is called a progression.
Ilustration 1 Consider the following sequences:

() 3,5,7,9, ..., 21

(i) 8,5,2,-1,. 4, ...

We observe that each term (except the first) in (i) is
formed by adding 2 to the preceding term; each term in (ii)
is formed by subtracting 3 from the preceding term; cach
term in (iii) is formed by multiplying the preceding term
by 3: each term in (iv) is formed by dividing the preceding
term by 2; each term in (v) is formed by squaring the next
natural number. Thus, each of (1) to (v) is a progression.
Moreover, (i) and (ii1) are finite sequences, whereas (ii), (iv)
and (v) are infinite sequences.

However, to define a sequence we need not always
have an explicit formula for the nth term. For example, for
the infinite sequence 2, 3, 5, 7, 11, 13, 17, ... of all positive
prime numbers, we may not be able to give an explicit
formula for the nth term.

SERIES
By adding or subtracting the terms of a sequence, we
obtain a series. A series 1s finite or infinite according as the
number of terms in the corresponding sequence is finite or
infinite.
Illustration 2 The following
({1) Byt k2]
(ii) 8+5+2+(=1)+...
(iii) 2+ 6+ 18 + 54 + ... + 1438
1 1 1
vy 1+ —+—+—+..,
2 4 B
(v) 1 +4+9+16+ ..
arc the scries corresponding to the above scquences, (i)
to (v).
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ARITHMETIC PROGRESSION (A.P.)

A sequence whose terms increase or decrease by a fixed
number is called an arithmetic progression. The fixed
number is called the common difference of the A P.

In an A.P., we usually denote the first term by a, the
common difference by d and the nth term by ¢ . Clearly, d =
t,— 1, , Thus, an A.P. can be written as

a,atda+2d,...at+(n-1)d, ..

Hlustration 3 Consider the series: 1, 3,5,7.9, ...

Here 2nd term — Ist term = 3rd term — 2nd term = 4th
term—3rd term=..=2

Hence, 1, 3, 3,7, ... are in A.P. whose first term is 1 and
common difference is 2

Ilustration 4 The series: 5,3, 1,-1,-3,-5, -7, ... isin A.P.
whose first term is 5 and common difference is —2.

rd B ~
Notes:

® Asequence /2.t ¢t,.. willbein AP ifz ~1, =

8 g 2
t.—t wnle,t —f =constant, forn>2.

3 L= 5= *n el
® Three numbers a, b, ¢ are in A.P. if and only if
b—a=c—b, ie,ifand only ifa +c=2b.

s Any three numbers in an A.P. can be taken as
a—d, a, a+d. Any four numbers in an A.P. can
be taken as ¢ — 3d,a —d,a +dand a + 3d.
Similarly, five numbers in an A.P. can be taken as
a—2d,a-d,a,a+dand a+ 2d.

GENERAL TERM OF AN A.P.

Let a be the first term and d be the common difference
ofan A.P. Then, the AP isa,a+d a+2d a+3d....
We also observe that

L the first term, isa=a + (1 - 1) d;

t,, the second term, isa +d=a+((2-1) d;

1, the third term, is a + 2d = a + (3 - 1) d;

t,, the fourth term,isa +3d=a + (4 - 1) d;

1, the nth term, isa + (n— 1) d.

Thus, the formula, t=at+ (n-1) d gives the

general term of an A P.

e If an A.P. has n terms, then the nth term is called
the last term of A.P. and it is denoted by /.
Therefore, I=a+ (n—1) d.

e If g is the first term and d the common difference
of an A.P. having m terms, then nth term from the

) end is (m — n + 1)th term from the beginning.

g\ . nth term from the end =a + (m —n) d.

1
|
1

D T T

Illustration § A sequence < ¢ > is given by the formula
t,=10—3n. Prove that it is an A.P.
Solution: We have
t,=10-3n=>1_,=10-3(n+1)=7-3n.
b=t = (7—3n)—-(10—-3n)=-3,
which is independent of # and hence a constant.
Therefore, the given sequence <7, > is an A.P.

Illustration 6 Find the nth term and 19th term of the
sequence 5,2, -1, 4, ..

Solution: Clearly. the given sequence is an A.P. witha =3
andd=-3

r‘"=a+(n—]}d=5+(n— D(3)=-"3n+8

For the 19th term, putting 7 = 19, we get f,, =-3.19 +
§=-49

Sum of 1 terms of an A.P.

The sum of n terms of an A.P. with first term ‘a’ and
common difference ‘d’ is given by

S, = ’Zi[za+(;:—1)d]

s If §, is the sum of » terms of an A.P. whose first
term is “@’ and last term is /, then

n
S,=—(a+D.
2 2{a )

o [f common difference d, number of terms n and
the last term /, are given then

S,,=’—21[2f—(n—1)d]

B s Sl bl bl bl

IMustration 7 Find the sum of the series
S+ 51+.52+ ... to 100 terms
Solution: The given series is an A P. with first term, a = .3
and common difference, d=.51 —. 5=. 01
. Sum of 100 terms
= lg-q[z X5+ (100 - 1) * .01]
=50(1+99 =.01)=250(1-+.99)
=50%199=99.5

Illustration 8 Find the sum of 20 terms of an A.P., whose
first term is 3 and the last term is 57.
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Solution: We have, a=3,[=57.n=20

n
%I=-5{aﬁ-h,

20 .
8= ?{3 F57) = 600.

Hence, the sum of 20 terms is 600

GEOMETRIC PROGRESSION

A sequence (finite or infinite) of non-zero numbers in which
every term, except the first one, bears a constant ratio
with its preceding term, is called a geometric progression,
abbreviated as G.P.

Iustration 9 The sequences given below:
(i) 2.4, .8, 16,32, ...
(i) 3,-6,12,-24,48, ...
) 25 oy
4 12 36 108 324
(iv) l L L L L
5 30 I80 1080 6480

(v) x, .‘cz, x“, x4, .1'5,

number)

(where x is any fixed real

are all geometric progressions. The ratio of any term in (i)
to the preceding term is 2. The corresponding ratios in (ii),

NU— 11 .
(1ii), (iv) and (v) are -2, 38 and x, respectively. The

ratio of any term of a G.P. to the preceding term is called the
common ratio of the G.P. Thus, in the above examples, the

X I 1 .
common ratios are 2, -2, —, = and x, respectively

In a G.P., any term may be obtained by multiplying
the preceding term by the common ratio of the G.P.
Therefore, if any one term and the common ratio of a
G.P. be known, any term can be written out, i.e., the
G.P. is then completely known.

In particular, if the first term and the common
ratio are known, the G.P. is completely known.
The first term and the common ratio of a G.P., are
generally denoted by a and r, respectively.

GENERAL TERM OF G.P.

—— e e e e e e e e e e

e
1 On multiplying these, we get

i e -1 PP
bttt St P S s b

: ."] =da.

General term = t,= ar .

Thus, if @ is the first term and r the common ratio of

. 3 L
a G.P. then the G.P. is a, ar, ar’, ..., ar’" " or a, ar,
F . o . . .
ar”, ... according as it is finite or infinite.

, Cor.Ifthe last term of a G.P. consisting of # terms is
) denoted by /, then [ =ar" .

1
-

e |f ¢ is the first term and r the common ratio of a
finite G.P. consisting of m terms, then the nth term

[ from the end is given by @™,

e The nth term from the end of a G.P. with the last
term / and common ratio »is //" .

e Three numbers in G.P. can be taken as a/r, a, ar;
four numbers in G.P. can be taken as a/r,
alr, ar, ar’; five numbers in G.P. can be taken as
alr?, alr, a, ar, ar*, and so on...

e Three numbers a, b, ¢ are in G.P. if and only if
bla=c/b, ic. if and only if b* = ac.

e - -

Illustration 10 Find the nth term and 12th term of the
sequence —6, 18, -54, ...

Solution: The given sequence is a G.P. with @ = -6 and
r=-3

Lt =ar = (-6) (3) " = (1) x 6x 3"
For the 12th term, putting n = 12, we get
t,=(-1)2x6x3" =2%x 312
1 Sum of nterms of a G.P.

r .
1 The sum of first n terms of a G.P. with first term a
and common ratio r is given by

(i) Whenr=1

S” =ata+t.. up to n terms = na

Let a be the first term and » ( # 0) be the common =
ratio of a G.P. Let LI S SR denote Ist, 2nd, 3rd, i (i1) It/ is the last term of the G.P., then
... , ith terms, respectively. Then, we have 5 Ir—a :
= r#E
- = — - : L 3
L B ehh b= hl b=ty =1, F S r—a ,
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A sequence of non-zero numbers a,, a,, a,, ... issaid tobe a
harmonie progression (abbreviated as H.P.) if the sequence Some Special Sequences

'
| |
| |
| |
| |
| |
| 4 Ay s N ]
0 1 Sum of An Infinite G.P.When | r| <1 1|1 nth Term of An H.P. 1 )
e sum of an mhmte G.P. with first term a an e f
Th f infinite G.P. with fi d !
| i |1 athterm of H.P. I |
| ) I
| : common ratio ¥ i8 S, = L; when | r| < 1, ie., : [ _ 1 i !
| 1l _1<r<l k= e nth term of the corresponding A.P. I !
' 4l L
ustration ind the sum of 8 terms and n terms of the I
" Ilustration 11 Find th f8 d fth Hoses: 1 "
sequence 9, -3. 1, -1/3, .. , ® Three numbers a, b, ¢ are in H.P. if and only if —,
0 9,-3,1,-13 Tl b b in H.P. if and only if : 0
a
| Solution: The given sequence is a G.P. with ¢ =9 and r = | : i
| -1/3 —,arein A.P, i.e., i I
c |
| We know that . I |
! -3¢ 1-13%  27(. 1 : ,}T+%:2X%°rb:ji' : !
: Sx=9|_(_”3) - 43 i & 1_3_8 ? * No term of H.P. can be zero : :
P : |
| _ 27 3% -1 _ 1 6561 -1 _ 6560 _ 1640 [ - There is no general formula for finding the sum to : !
: 4 38 4 3 4% 243 243 n terms of H.P. i :
: I
) " s 1 * Reciprocals of terms of H.P. are in A.P. and then | I
1—(=1/3) - (-1)"/3 i ) |
) Also, S" =0 — 1) =9 s L properties of A.P. can be used. % |
l = = o e - = S e e e e I e L e e R l
: _ ;'313" — (D" _ 3 — (=" Hlustration 14 Find the 100th of the sequence :
4 3 4.3”"3 111
| i |
| IMustration 12 Find the sum of the infinite sequence 7,1, ¥ |
| 11 |
1 1 1 ;
T T T Solution: The sequence |1, —, —, —, ... i1s an H.P.
: 74 . 37577 :
) Solution: The given sequence is a G.P. witha=7 and r=— Corresponding A.P. is 1,3, 5,7, ... )
| ~,s0|r|= ‘ 1 = &) Now, for the corresponding A.P., firstterma=1,d=2 |
| 7 ' 7 .. 100th term of the corresponding A.P. |
| |
l o= 7 _i_ﬁ [-.g_ & J =ﬂ+(100—1}d l
) “T1-VD 87 8 = =1+(100—1)2=199 |
| P 1 |
| HARMONIC PROGRESSION Hence, the 100th term of the given sequence = o |
| |
| |
' I 1 1 ) 1. The sum of first # natural numbers '
: — P , .. isan AP AOE+D) :
a4y g En=1+2+3+ _ +n=
| 2 |
| . 11 1 . . . 2 a |
" Illustration 13 The sequence 1, 3 isaH.P. The | 2. The sum of squares of first # natural numbers Zn~ = | )
) . . . ) 5 n(n+1)(2n+1)
: sequence obtained by taking reciprocals of its corresponding +22 43+ n = -~ & :
terms, i.e.,, 1,4,7,10, ... isan A.P.
! 3. The sum of cubes of first n natural numbers Zn' = 13 + !
! A general H.P. is 2 , : . ! - 2 !
| a a+d a+2d 234_334____4_”3:[”(”4")]_ |
| 2 |
| |
| |
| |
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Notes:

If nth term of a sequences is
T,= an® +bn* +cn+d
then the sum of n terms is given by
S,=ZXT, =aZn’ + bEn* + cIn + X4,

which can be evaluated using the above results.

Illustration 15 Find 22 + 4%+ 6% + ... + (2n)?

Solution: nth term of the given series is (2n)%. Then,
I = an®
_An(n+1)(2n+1)

S, =4xn’
' 6

5 = 2n(n+1)(2n+1)
no 3

Illustration 16 Sum the series 12 + (1% + 2%) + (12 + 22 +
3%) + ... to n terms

2

Solution: Here, T, = (12+22+ 32+ .17

xR nin+ I)6(2n+ 1)

_n@n*+3n+1)
6

I 5 1 5, 1
=—n+ —n"+—n
3 2 6

§ =% [ln“ +ln2 e ln.
n 3 2 6

w lagadep 1y
3 2 6
_1a2@+D? | Ln@+D)(@2n+1)
3 4 2 6
+l?‘i‘(ﬂ+l)
6 2
= HEF D e+ B ST
12
o n{n+l}{.ﬁ2+3”+2)
12
nn+1)

= —1-2—{n+ I)(n+2)

= %{n 12 (n+2).

Practice Exercises

DirricuLty LEVEL-1
(Basep oN MEMORY)

1. If the sum of the 6th and the 15th elements of an arithmetic
progression is equal to the sum of the 7th, 10th and 12th
elements of the same progression, then which element of
the series should necessarily be equal to zero?

(a) 10th (h) &th
() lst (d) None of these
|Based on MAT, 2003]

2, The sum of the 6th and 15th elements of an arithmetic
progression is equal to the sum of 7th, 10th and 12th
elements of the same progression. Which element of the
series should necessarily be equal to zero?

{a) 10th (h) Bth

(¢) lst () None of these
[Based on MAT, 2003]

3. If p, g, r, s are in harmonic progression and p > s, then:

iy = () gtr=pts
ps  qr

(¢) L + St + 2 (d) None of these
g r p s
|Based on MAT, 2003]
4. Mohan ate half a pizza on Monday. He ate half of what
was left on Tuesday and so on. He followed this pattern
for one week. How much of the pizza would he have eaten
during the week?
(@) 99.22% (b) 95%
(c) 98.22% (d) 100%
|Based on MAT, 2003]
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10.

11.

12.

. Iflog,a, " and logx are in GP, then x is:

(a) log“{loghu}
(¢) —log,(log,b)

(b) log(log a) + log (log,b)
(d) log,(log,b) —log (log,a)
[Based on MAT, 2002]

. A person pays T975 in monthly instalments, each monthly

instalment being less than the former by T35, The amount
of the first instalment is T100. In what tune, will the entire
amount be paid?

(a) 12 months
(¢) 15 months

(h) 26 months

(d) 18 months
[Based on MAT, 2002

. Let S, denote the sum of the first “»” terms of an AP,

S5, =35, Then, the ratio §;,/S,, is equal to:
(a) 4 (b) 6

(c) 8 (d) 10
[Based on MAT, 2002]

. Three numbers are in G.P. Their sum is 28 and product is

512. The numbers arc:
(¢) 6,9 and 13
() 2,8 and 18

(h)4,8and 16
() 2,6and 18
|Based on MAT, 1999]

. The sum of the series

) 5 3 3 .
Sl et ab Tl - i R o [

(a) 1080
(e) 1460

(b) 1240
(d) 1620
[Based on MAT, 1999]

I the nth term of an A.P. is 4n + 1, then the common
difference is:

(a) 3 (h) 4
() 5 (d) 6
|Based on MAT, 1999]

! + ! =l+i.thcna.b.cform&’an:
h—a b-c a ¢

If

(@) Arithmetic progression (#) Geometric progression

(¢l None of these.
[Based on MAT, 1999

(¢) Harmonic progression

In G.P., the first term is 5 and the common ratio is 2. The
eighth term is:
(@) 640
(c) 256

(h) 1280

(d) 160
[Based on MAT, 2000]

. If the arithmetic mean of two numbers is 5 and geometric

mean is 4, then the numbers are
(@) 4,6 (b) 4,7
{¢) 3,8 (d) 2,8
|Based on MAT, 2000]

14.

16.

17.

18.

20.

The series of positive integers is divided in the following
way

1+ (2+3)+@A+5+6)+(T+8+9+10)+...
What will be the first term in the (s + 1)th group?

@ (nz—n+2} ) (.'32+n+2]
2 2
(20 +3) n(n+1)>
) - T 7y e i
) 4n @ 4
. What is the least value of » such that
(1434324 . +3") exceeds 2000?
(a) 7 (b) 5
(c) 8 (d) 6

|Based on LP. Univ., 2002]

The sum of 12 terms of an A.P., whose first term is 4, 1s
256. What is the last term?

(a) 35 (b) 36

(c) 37 (d) 116/3

[Based on SCMHRD, 2002]

The harmonic mean between two numbers is 4, their
arithmetic mean is A and geometric mean is G. If 24 + G
=27, then the numbers are:

(a) 8,2 (b) 8.6
(c) 6,3 (d) 6.4

Consider a geometric progression in which all terms
are positive. If in it, any term is equal to the sum of the
next two following terms, then what is the value of the
common ratio?

1-V5

= by 1
(@) 5 (b)

J5 -1

y (d) None of these

(0)

. The first, sixth and 14th term of an A.P. are consecutive

terms of a GP. The common ratio of the G.P. will be
(a) 1.5 (b) 2
(©) 3 (d) 2.5

The sum of all terms of an infinite geometric series is 6
and the sum of all terms of the infinite series formed by
squaring the terms of the previous series is 24. Find the
second term of the first series.

6 8

o AT
@ 25 X 25

24 576
\] — Sev—
& 25 @ 25
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21.

22,

24,

25,

26.

27.

28.

The average of 49th, 50th and 51st term of an arithmetic
progression is equal to 49. What is the sum of the first 99
terms of this arithmetic progression?

(@) 4,851 (b) 4,950
() 5,049 (d) Cannot be determined

The number of two-digit numbers exactly divisible by 3 is:
(a) 33 (h) 32

(e) 31 (d) 30
|Based on MAT (Feb), 2008

. The natural numbers are divided into groups as (1), (2, 3),

(4, 5. 6),(7, 8,9, 10) and so on. The sum of the numbers
in the 50th group is:

(a) 1225 (b) 24505
(¢) 62525 (d) 52650
[Based on MAT (Sept), 2007]

A man arranges to pay off a debt of ¥3600 by 40 annual
instalments which are in AP. When 30 of the instalments
are paid he dies leaving one-third of the debt unpaid. The
value of the 8th instalment is:

(a) T35 (h) T50
(c) %65 (d) None of these
|Based on MAT (Dec), 2006]

A club consists of members whose ages are in AP, the
common difference being 3 months. If the youngest
member of the club is just 7 years old and the sum of the
ages of all the members is 250 year, then the number of
members in the club are:

(a) 15
(c) 25

(b) 20
(d) 30
|Based on MAT (Feb), 2006]
How many terms are there is an AP whose first and fifth
terms are — 14 and 2 respectively and the sum of terms is 407
(a) 15 (b) 10
() 5 (d) 20
|Based on MAT (Dec), 2007]
In a geometric progression, the sum of the first and the last

term is 66 and the product of the second and the last but
one term 1s 128. Determine the first term of the series.

(@) 64 (b) 640r2
(¢) 2or32 (d) 32

[Based on MAT (Feb), 2005]
A sequence is generated by the rule that the xth term is 2+

1 for each positive integer x. In this sequence, for any value
x> 1, the value of (x + 1)th term less the value of xth term is

(a) 222 +1 by X2 +1
(c) 2x + 1 (d)yx+2
[Based on MAT (Feb), 2005]

29.

30

31.

32,

fad
f

‘What is the eighth term of the sequence 1.4, 9, 16, 25, .7
(a) 8 (b) 64
(c) 128 (dy 200

[Based on MAT (Sept), 2003]
If the arithmetic mean of two numbers is 5 and geometric
mean is 4, then the numbers are:
(@) 4,6 (b) 4,7
(c) 3,8 (d) 2.8

[Based on MAT (Dec), 2000]

Two numbers 4 and B are such that their G.M. is 20 per cent
less than their A.M. Find the ratio between the numbers.

(a) 3:2 (b) 4:1
(¢) 2:1 () 3:1

) i
If log,2, log4(2* — 5) and log, {2" ~%J are in A.P., then

the value of x is:
(a) 2
(c) 4

(b) 3
()5

. The interior angles of a polygon are in AP, the smallest

34.

angle is 120° and the common difference is 5. Then, the
number of sides of the polygon are:
(a) 16 (b) 9

(c) 8 (d) 12
[Based on MAT (May), 1999]

A man arranges to pay off a debt of 3600 in 40 annual
instalments which form an AP. When 30 of the instalments
are paid, he dies leaving one-third of the debt unpaid. Find
the value of the first instalment.
(a) 55 (b) 53
(c) 51 () 49

|Based on MAT (May), 1999]

. A five-digit number divisible by 3 is to be formed using

36.

37.

numerical 0, 1, 2, 3, 4 and 5 without repetition. The total
number of ways this can be done is:

(q) 122 (h) 210
(c) 216 (d) 217
[Based on SNAP, 2010]
The sum of all even natural numbers less than 100 is:
(a) 2450 (b) 2272
(¢) 2352 (d) 2468
|Based on FMS, 2005]
The sum of all odd numbers between 100 and 200 is:
(a) 6200 (b) 6500
(c) 7500 (d) 3750
|Based on FMS, 2006]
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38.

39.

40.

41.

42.

44.

If a. b, ¢ are in G.P. and ¢* = b’ = ¢, then:

@ L.1.2 i Yalo 2
x z y x z ¥
Ik 2 11 2

(© —+t—== @ —+—=-=
x y z x oy z

|Based on FMS, 2009]
The angles of a pentagon are in arithmetic progression.
One of the angles, in degrees, must be
(a) 108 (b) 90
(c) 72 () 54

| Based on FMS, 2010]

1
If x4 = x; s fork=1,2,...,n—1and x, = I, find

X txy ol x,.
n+3 n* =1
(a) 3 (b) 2
2 2
© n—n ) n-+3n

|Based on FMS, 2010]
Three numbers a, b, ¢ non-zero, form an arithmetic
progression. Increasing a by 1 or increasing ¢ by 2 results
in a geometric progression. Then b equals:
(@) 16 (b) 14
(€) 12 (d) 10

|Based on FMS, 2010]
If the sum of the first 10 terms of an arithmetic progression
is four times the sum of the first five terms, then the ratio
of the first term to the common difference is:

{a) 1:2 (b) 2:1
() 1:4 (d) 4:1
[Based on FMS, 2011]
: ; 1. 2 1 2
» The sum to infinity of -+ = +—=+—+
T 1 7T 7
1 5
=] by —
S Sl
1
(e) 1 (d) None of these

|Based on FMS, 2011]
How many two digit odd numbers can be formed from the
digits 1, 2, 3, 4, 5 and 8, if repetition of digit is allowed?
{a) 5 (b) 15
(c) 35 (d) 18

[Based on IIFT, 2005]

. The positive numbers x, v, z are in arithmelic progression.

They are also in harmonic progression. Then:
(@) They cannot be in geometric progression
(h) x and 2 cannot be equal
(c) v, z. x cannot be in arithmetic progression
(d) None of the above
|Based on IIFT, 2005]

46.

47.

48.

49,

50.

51.

52.

The second term in a geometric infinite series is 2, whose
sum 18 25/2. Then the fourth term of the series is:

(a) 2/25 (b) 2/5
(c) 4/25 (d) 4/5
[Based on ITFT, 2005]

If three positive real numbers a, » and ¢ (¢ > a) are
in Harmonic Progression, then log (a + ¢) + log
(a —2b + ¢) is equal to:
(a) 2log (c—b)
(c) 2 log (¢ —a)

(b) 2 log(a—rc)

(d)loga+logh+loge
|Based on IIFT, 2008]

If the positive real numbers «, b and ¢ are in Arithmetic

Progression, such that abe = 4, then minimum possible
value of b is:

3 2
(@) 22 (b) 2*
1
() 23 (d) None of these
|Based on I1FT, 2008]
Find the sum of the following series.
i 3. B, H g
e ——+
I, 2L 3 4 5
(@) Je—1 (b) 3e—1)
(c) e+ 1) (d) 3e+ 1

|Based on ITFT, 2010]

How many positive integers ‘n” can we form using the
digits 3. 4,4, 5,6, 6, 7. if we want ‘n” to exceed 60,00,0007?

() 320 (h) 360
(c) 540 (d) 720
|Based on HIFT, 2010]
1 1 | 1 : i i
If —+—+ + = 0, which of the following

X I X=y z=Y%
statements is true?

. .y .
(a) x,y,zare in HP of x, 5 yzare in AP
(b) x,y,zare in AP or x, y, z are in H.P.

(c) x, % ,zarein HP orx, y, z are in G.P.

(d) x,y,zare in GPorx, y, z are in A.P.
[Based on JMET, 2006]

The angles of a convex hexagon in degrees are integers

and in arithmetic progression. £M denote the largest of

these 6 angles. Then the maximum value that M can take
is:

(a) 125°
(c) 175°

(b) 150°
(d) 179°
[Based on JMET, 2006]
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53.

How many multiples of 7 are there between 33 and 3297
(a) 43

() 35

(e) 329

(d) 77
[Based on ATMA, 2008]

. In a regular polygon, each interior angle is 140°. The

number of sides in the polygon will be:

(a) 8 (h) 9
(c) 10 (d) 11
|Based on ATMA, 2005]

+-]—+—I- + ... equals

I
"2 3 6 10 15

(a) 2 (b)3
() 5 (d) =
[Based on JMET, 2006]

DirricuLty LEVEL-2
(Basep on MEmoRY)

. The sum of 3rd and 15th clements of an arithmetic

progression is equal to the sum of 6th, 11th and 13th
elements of the same progression. Then which element of
the series should necessarily be equal to zero?
(a) st (b) 9th
(c) 12th () None of these

|Based on CAT, 2003]

. If log,2, log; (2 - 5), log, (2% — 7/2) are in arithmetic

progression, then the value of x is equal to;
(a) 5 (h) 4

(c) 2 (d) 3
| Based on CAT, 2003|

. The are 8436 steel balls, each with a radius of | centimetre,

stacked in a pile. with | ball on top, 3 balls in the second
layer, 6 in the third layer, 10 in the fourth, and so on. The
number of horizontal layers in the pile is:

(a) 34 (h) 38

(c) 36 (d) 32
[Based on CAT, 2003]

. Let 7 be the set of integers {3, 11, 19, 27, ... 451, 459,

467} and S be a subset of T such that the sum of no two
clements of § is 470. The maximum possible number of
elements in S is:

(a) 32 () 28

(c) 29 (d) 30
|Based on CAT, 2003]

. Ina certain examination paper, there are n questions. For j

=1,2, ... n, there are 2 students who answered j or more
questions wrongly. If the total number of wrong answers
is 4095, then the value of n is:
(a) 12 () 11
() 10 (d) 9

|Based on CAT, 2003]

. If three positive real numbers x, vy, z satisfy y — x

=z —yand xyz = 4, then what is the minimum possible
value of y?

. What is the sum of the series 1 + 2x + 45> + 7o° + 10

(@) 213 0 e

|Based on CAT, 2004]
4

+...uptoe? (Given 0 <x< 1)

(@) 1 —x(1 —Jx) ) x° + ]2
(1—x) (1—-x)

(c) w{—) (d) None of these
(=)

. A square S| had dimensions 6 cm * 6 cm. Another square

S, is drawn by joining the mid-points of the sides of 5.
Square S is drawn joining the mid-points of S, and so on.

What is the sum of area (§,) + area (S,) + ... =?
(b) 362 (V2 —1)em?
(d) 36 -JE cm?

(a) 72 cm?®
() 144 cm?

. What is the sum of all two-digit numbers that give a

remainder of 3 when they are divided by 77

(a) 666 (b) 676
(c) 683 (d) 777
[Based on CAT, 2004]
25
. The infinite sum ]+i+ij+l—{:+ 7+ equals:
71 T 7
27 21
7)) — j Wl
@ 14 k 13
49 256
2} —= d) —
( 27 w 147

[Based on CAT, 2004]

. The sum of the series 1 +2 x2+3x 22 +4x 27 +5x 2%

+...+ 100 x 2% js:
(a) 99 x 2100
(c) 100 = 2190

(b) 99 % 2100 4 |
(d) 100 x 2190 4 |
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12.

13.

14.

15.

16.

17.

18.

The value of

B+ +3+ L 15H-a+2+3+.. 15 s
(@) 14280 (h) 14400
(c) 12280 (d) 13280

[ (a, b) is a series of which the first three terms are
(a+ b]?'. {az +b2] and (a - b}z. We add the first n terms of
the series f(a, b) and call it S (a, b). fa=7, h=73, then
find § (7, 3) for n = 20,
(a) 5980

(¢) 6960

(b) 6000
(d) None of these
[Based on FMS (Delhi), 2004]

30 trees are planted in a straight line at intervals of
5 m. To water them, the gardener needs to bring water for
each tree, separately from a well, which is 10 m from the
first tree in line with the trees, How far will he have to
walk in order to water all the trees beginning with the first
tree? Assume that he starts from the well.
(a) 4785 m (h) 4795 m
(¢) 4800 m (d) None of these

[Based on FMS (Delhi), 2004)

S{x)+ 2x; where x is an integer. If we arrange the value of
Sx), forx =25, 24, 23.... (continuously decreasing value
of x). we get an Arithmetic Progression (A.P.) whose first
term is 50. Find the maximum value of the sum of all the
terms of the A.P.

(a) 600
() 650

(h) 625
(a) None of these

[Based on FMS (Delhi), 2004)
If one of the roots of the equation

I+ 11+ 120+ 4 =0
is (—1), then all the three roots are in
(a) Arithmetic progression
(b) Geometric progression
{¢) Harmonic progression
(d) None of the above
|Based on IITTM, Gwalior, 2003]

A man has an apple orchard and he sells to his first
customer half of all the apples plus half an apple; to the
2nd customer he sells half of the rest plus half an apple,
and so on. To the seventh customer, he sells half of what

remains and another half an apple. And that is all he had.
How many apples did the man start out with?

(@) 47 (b) 97
(e) 127 (d) 137
1 2 3 4

The value of 24,2% 216,232 s equal to:
(@) 1 (b) 2

3 5
(e) = (d) =

2 2

19.

20

21,

22,

23.

24,

26.

27.

3454 74..+nterms o
If =7, then the value of » 1s:
S5+8+11+..+10 terms

(a) 35 (h) 36
(c) 37 (d) 40

If the sum of first n natural numbers is one-fifth of the sum
of their squares, then n is:
(a) 5

() 7

(h) 6
(d) &

[Based on FMS (Delhi), 2002]
The number of ordered triplets of positive integers which
are solutions of the equation:
x+y+z=1001s

(b) 5081
(d) 7081
[Based on FMS (Delhi), 2002]
Three distinct numbers x, v, z form a geometric progression
in that order, and x + y, v + z, z + x form an arithmetic
progression in that order. Find the common ratio of the
geometric progression.
(a) =2
(c) 0.5

(a) 4851
(c) 6871

(b) 2
(d) -0.5

|Based on SCMHRD, 2002]
The digits of a three-digit number form G.P. If 400 is
subtracted from it, then we get another three-digit number
whose digits form an arithmetic series. What is the sum of
these two numbers?
(a) 1356
(c) 1462

(b) 1648
(d) 1000
|Based on SCMHRD, 2002]
Find the sum of all natural numbers not exceeding 1000,
which are divisible by 4 but not by 8.
(a) 62500 (b) 62800
(c) 64000 (d) 65600
[Based on SCMHRD, 2002]

. Ifa. b, care in AP and x, v, z are in G.P,, then the value of

Ir‘.l—{' }_u—u zu—b ise
(@) 0 (h) 1
(c) xyz (d) _\'a_vbz"

If log 2. log (2" — 1) and log (2° + 3) (all to the base 10)
be three consecutive terms of an Arithmetic Progression,
then the value of x is equal to:
(a) 0 (b) 1
(c) }0g25 (d) loglu?.

[Based on REC Tiruchirapalli, 2002]
Consider a sequence where the nth term, 1, = n/(n + 2),
n=1,2, ..the value of £y x 1, % {5 % ... % (55 equals.
(a) 4/495 (b) 2/495
(c) 12/55 (d) 1/1485

[Based on CAT, 2007|
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28.

29.

31.

32.

33.

[ open a book store with a certain number of books. On the
first day, I sell 1 book; on the second day, I sell 2 books;
on the third day, I sell 3 books and so on. At the end of the
month (30 days). I realise that T sold the same number of
books with which [ started. Find the number of books in
the beginning.

(a) 365
(c) 465

(k) 420
() 501

A contractor, who got the contract for building the flyover,
failed to construct the flyover in the specified time and
was supposed to pay 350,000 for the first day of extra
time. This amount increased by 4,000 each day. If he
completes the flyover after one month of stipulated time,
he suffers a loss of 10% in the business. What is the
amount he received for making the flyover in crores of
rupee? (one month = 30 days):

(a) 3.1 (h) 3.24
(¢) 3.46 (d) 3.68

Directions (Questions 30 to 34): Refer to the data below and
answer the questions that follow.

The starting term of an A.P. is equal to the starting term of a
G.P. The difference between the fifth term of the A.P. and the list
term of the A.P. is equal to the difference between the first term of
the G.P. and the 2nd term of the G.P.

30.

The first term of the progression is:

(a) O (b1
{¢) 2 (d) 3
The common difference of the A.P. is:
(a) 1 (&2
(c) 3 (d) 4
The common ratio of the G.P. is:
(@) 1 (h) 3
(c) 5 (d) 7
The sum of the first four terms of the A P. is:
(@) 5 (b) 10
(c) 15 (d) 20
. The sum of the first four terms of G.P. is:
(@) 120 (b) 126
(¢) 150 (d) 156

. A boy throws a ball to the ground with force from a height

of 10 m. After hitting the ground for the first time it rises
to a height of 20 m. There afier it rises only upto half the
prior height on hitting the ground.

What is the total distance travelled by the ball till it comes
to rest?

(@) 80 m
(c) 50m

(b) 40 m
(d) 90 m

36.

37.

38.

39,

40.

There are two arithmetic progressions, Ay and A, whose
first terms are 3 and 5 respectively and whose common
differences are 6 and 8 respectively. How many terms of
the series are common in the first n terms of 4; and 4,, if
the sum of the nth terms of 4 and 4, is equal to 6,0007

() 103 (b) 107
(¢) 109 (d) 113

Infinite circles are inscribed successively inside the upper
half of circles, as shown in the figure below. If the radius

. U
of the largest circle is — units, find the sum of area of all
T

the circles formed in square units.

(a) 2 (b) 1.5
(c) 1.33 (d) 1

Givenx=1/0y +‘1'2 —yz —}'3 +y4 +..ecandz=1 +y+y2
+ 373 4+ 3+ oo (Iy] < 1). Which of the following is true?
(a) Harmonic mean of x and y is |

(h) Arithmetic mean of x and z is |

(¢) Harmonic mean of x and z is |

(d) None of these

Three numbers form an increasing geometric progression,
When the second number is doubled, the numbers form
an arithmetic progression. What is the ratio of the first
number and the third number?

(@) 1:7-43 (b) :7+4\3
(©) 12-3 (d) Either (a) or (b)
Twenty six men -4, B, C ... Yand Z — running at the

respective speeds of @, b, e, . . . y and z are participating
in a 10 Km running race on a circular track of length 100
m. Their speeds are in arithmetic progression from a to z,
in that order, If the time taken by Z to meet A, for the first
time after the start, is 20 seconds and the time taken by
M to complete the race is 52 minutes and 5 seconds, then
find the time taken for all the twenty six men to meet for
the first time at the starting point. (All of them started the
race at same time and from the same point).

(a) 1,000 seconds (b) 500 seconds

(¢) 225 seconds (d) 125 seconds
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41.

42.

43.

44.

45.

46.

47.

The pth and the (p + 3)th term of an arithmetic progression
are in the ratio p:p + 3. The sum of the first 3p terms of the
arithmetic progression and the sum of its first 4p terms are
in the ratio 61:108. Find the value of p.

{a) 10 (h) 15
(e) 20 (d) 25

Ifay,a,, ay. ..., a, are in A.P. where a; > 0 for all 7, then the

1 | 1
value of + ot ———— 8
VA ta e tija Ja,_1 +Afa, N
n+1

® =

(d) None of these

n-1
©) ——
Jay —a,

A retailer has » stones by which he can measure (or
weigh) all the quantities from | kg to 121 kg (in integers
only. e.g., 1 kg, 2 kg, 3 kg,) keeping these stones on either
side of the balance. What is the minimum value of n?

(a) 3 (b) 4
(c) 5 (d) 11

In a certain examination paper, there are # questions. For
i=1,2, .., n, there are 2" 77 students who answered j
or more questions wrongly. If the total number of wrong
answers is 4,095, then the value of n is:

(a) 12 (b) 11

(e) 10 (d) 9

An intelligence agency forms a code of two distinet digits
selected from 0, 1, 2, ..., 9 such that the first digit of the code
is non zero. The code, handwritten on a slip, can however
potentially create confusion when read upside down — for
example, the code 91 may appear as 16, How many codes
are there for which no such confusion can arise?

(a) 8O (h) 78

(e) 71 (d) 69

Let S, be a square of side a. Another square S, is formed
by joining the mid-points of the sides of §,. The same
process is applied to S5 to form yet another square S5, and
soon. If 4;, 45, A5, ... be the areas and Py, P,, P, ... be
the perimeters of §, §,, Sy, ..., respectively, then the ratio
B+P+P+..
A+ A+ Ayt

2(1++2) @ 22 -+2)

a a

22 ++2) @ 2(1+242)

(c)
a a

The 288th term of the sequence «, b, b, ¢, ¢, ¢, d, d, d,
A

equals:

(a)

(h)y v
(d) x

(a) u
(e) w
|Based on SNAP, 2008]

48.

49,

50

-

51.

52.

53.

54.

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 1s:
(a) -2 (b) -4
(c) —12 (d) 8

|Based on SNAP, 2009, 2010]
Given that (17 + 2% + 3% + .., + 10%) = 385, then the value
of (22 + 4% + 6% + ... + 20%) is equal to:
(@) 770 (b) 1540
(c) 1155 (d) (385)°

[Based on FMS (MS), 2006]

From a group of boys and girls, 15 girls leave. There are
then left two boys for each girl. After this 45 boys leave,
There are then 5 girls for each boy. The number of girls in
the beginning was:

(a) 40
() 29

(h) 43
(d) None of these

|Based on FMS, 2011]
The ratio between the number of sides of two regular
polygons is 1:2 and the ratio between their interior
angles is 2:3. The number of sides of these polygons are
respectively:
(a) 4.8
(c) 6,12

(b) 5,10

(d) 8,16
|Based on IIFT, 2005]

The inverse of the sum of the following series up to »

3 3 7
terms can be written a§ —+—+ —+
4 36 144
n -1y e+ 20
gy @D ®) ’
ne+2n (n=1)
n> +2n (n+ I]2
(¢) 5 (d) —
(n+1) n°+2n

[Based on I1FT, 2006]
are n Harmonic means between ‘a’
Hyta H,+b
P S o + el —

If Hy, Hy, Hyy oy H

and ‘5’ (# a), then value of is equal to:
1 —d H!J =&

(a) n+1 (b) 2n

(c) 2n+3 (dyn—-1

|Based on ITFT, 2008]

. - . - )
Suppose a, b and ¢ are in Arithmetic Progression and a*,
b7 and ¢ are in Geometric Progression. If @ < b < ¢ and a

+B+e= % then the value of a is equal to:

1 1
a by ——
@7 ® 35
1 1 1 1
© 3% @3-

|Based on I1FT, 2008]
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55.

57.

58.

59.

60.

Sum of the series 12— 22+ 32 — 42 + __ + 20017 — 20022
+2003 is:
(a) 2007006
(¢) 200506

(b) 1005004
(d) None of these
|Based on LIFT, 2008|

. A man arranged to pay off a debt of 33600 by 40 annual

instalments which are in Arithmetical Progression when
30 of the instalments have been paid, he dies leaving one-
third of the debt unpaid. The value of the &th instalment
is:

(@) T35
(¢) T6S

(h) T50
(d) None of these

Because of economic slowdown, a multinational company
curtailed some of the allowances of its employees. Rashid,
the marketing manager of the company whose monthly
salary has been reduced to T42000 is unable to cut down
on his expenditure. He finds that there is a deficit of
2000 between his earnings and expenses in the first
month. This deficit, because of inflationary pressure,
will keep on inereasing by ¥500 every month. Rashid
has a saving of ¥60000 which will be used to fill this
deficit. After his savings get exhausted, Rashid would
start borrowing from his friends. How soon will he start
borrowing?

{a) 10th months
(¢) 12th months

(b) 11th months
() 13th months

[Based on IIFT, 2009
In a green view apartment, the houses of a row are
numbered consecutively from 1 to 49. Assuming that
there is a value of *x’” such that the sum of the numbers of
the houses preceding the house numbered “x” is equal to

the sum of the numbers of the houses following it. Then,
what will be the value of ‘x™?

(@) 21 (b) 30
(¢) 35 (d) 42

|Based on IIFT, 2010]
The operation (x) is defined by
L (1)=2
I (x+p)=(x))
for all positive integers x and y

n
If Z{I] = 1022, then »n is equal 1o
v=|

(a) 8
(c) 10

(h) 9

(d) 11
|Based on XAT, 2010]

Inalistof 7 integers, one integer, denoted as x is unknown.
The other six integers are 20, 4, 10, 4, 8 and 4. If the mean,
median and mode of these seven integers are arranged in
increasing order, they form an arithmetic progression. The
sum of all possible wayes of x is:

61.

62.

63.

64.

66.

(a) 26
(c) 34

(h) 32
(d) 40

|Based on XAT, 2011]
A saint has a magic pot. He puts one gold ball of radius
1 mm daily inside it for 10 days. If the weight of the first
bail is 1 g and if the radius of a ball inside the pot doubles
every day, how much gold has the saint made due to his
magic pot?

30 30
gy 00 ) @ §
L 2= 2 +7n
(c) — 8 (d) ==

|Based on JMET, 2011]

If x, v and z are in harmonic progression, which of the
following statement(s) is/are true?
i gl itE) i g 22
2z y—z

L x=2—2

xX—z
(a) 1Lonly (b) 1and I1
(c) 11 only (d) Il and I11

|Based on CAT, 2009]
The set of natural numbers N is divided into subsets
Ay =(1),4,=(2,3),4,=(4,5,6),4,=(7, 8,9, 10) and
so on, What is the sum of the elements of the subset 45,7
(a) 42455 (h) 61250
(c) 62525 (d) 65525

[Based on CAT, 2009]
The value with which Ram Kumar buys Bank’s cash
certificates  every year exceeds the previous year’s
purchase by ¥300. After 20 years, he finds that the total
value of the certificates purchased by him is ¥83000. Find
the value of the certificate purchased by him in the 13th
year.
(a) 4900
() T1300

(b) 76900
(d) None of these
[Based on CAT, 2010]

. The sum of 3rd and 15th clements of an arithmetic

progression is equal to the sum of 6th, 11th, and 13th
elements of the same progression. Then which element of
the series should necessarily be equal to zero?
(a) st (b) 9th
(e) 12th (d) None of these

[Based on CAT, 2010]
Let S, denote the sum of the squares of the first n odd
natural numbers. If S, = 533n, find the value of .
(«) 18 (b) 20
(c) 24 (d) 30

[Based on CAT, 2011]
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67.

68.

69.

70.

71.

Consider a sequence S whose nth term 7, is defined as
1 + 3/n, where n =1, 2, .... Find the product of all the
consecutive terms of § starting from the 4th term to the
60th term.

(@) 1980.55
(c) 1990.55

(h) 1985.55
(d) 1975.55
|Based on CAT, 2012]

If (a*+b°).(b"+c*)and (¢’ +¢”) are in geometric
progression (G.P.), which of the following holds true?

4 4 44
@ bF-c=2"5 () b-a?=T—=
b +a* b+

4 4 4 I-l

(©) b:_(lzz‘{)‘?_ﬂ? (d) Ib:_”g:i".1 (?
b +a b +a

|Based on CAT, 2012]
If ax’+bx+c=0 and 2a, b and 2c are in arithmetic
progression (A.P.), which of the following are the roots of
the equation?

(a) a,c (b) —a, —c
a ¢ c

) = |

(€) >3 (d) 4

[Based on CAT, 2012]

The sum of first ten terms of an AP is 155 and the sum of
first terms of a GP is 9. The first term of the AP is equal to
the common ratio of the GP and the first term of the GP is
equal to the common difference of the AP. Which can be
the AP as per the given conditions?

(@) 2,4.0,8 () 2:5:8: 11

25 79 83
(@ ==

STy (/) Both (b) and (c)

|Based on CAT, 2013]
Ifa,, ay, ay,....a, be an AP and s, 5, and 5, be the sum
of first m, 2m and 3n terms respectively, then 5;—35,-§, is
equal to (where a is the first term and ¢ is the common
difference):

(a) 3a-2n-d
(c) 3a+ 2nd

(h) a(n+ 2d)
(d) 2n%d
|Based on CAT, 2013]

72.

73.

74.

75.

76.

What is the value of the following expression?

[ ) ' -+

)

@ — @
19 19
) 10 500
@ B35
[Based on CAT, 2000]
Letu,, ,=2u,+1,(n=0,1.2,...) and u, = 0. Then, u,,
would be nearest to:
(w) 1023 (b) 2047
(c) 4095 (d) 8195

|Based on CAT, 1993]

A young girl counted in the following way on the fingers
of her left hand. She started calling the thumb 1, the index
finger 2, middle finger 3, ring finger 4, and little finger
5, then reversed the direction, calling the ring finger 6,
middle finger 7, index finger 8, thumb 9 and then back to
the index finger for 10, middle finger for 11 and so on, She
counted up to 1994. She ended on her:

(a) thumb

(¢) middle finger

(b) index finger
(d) ring finger
|Based on CAT, 1993]

Balls are arranged in rows to form an equilateral triangle.
The first row consists of one ball, the second row consists
of two balls and so on. If 669 more balls are added. then
all the balls can be arranged in the shape of a square and
each of the sides contains 8 balls less than each side of the
triangle had. The initial number of balls is:

(@) 1600 (b) 1500

(c) 1540 (d) 1690

x,17,3x—»* =2, and 3x + y* —30, are four consecutive
terms of an increasing arithmetic sequence. The sum of
the four numbers is divisible by:
(a) 2 (b)3

(¢) 5 (d) 7
[Based on XAT, 2014]
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Answer Keys

Dirricurty LEVEL=-1

1. (b) 2. (b) 3 (o) 4. (a) 5. (a) 6. (¢)
4. (b)) 15. () 16.(d 17. () 18. () 19. (b)
27. (b)) 28.(¢) 29.(b) 30.(d) 3. (b) 32.(b)
40. (d) 41. (¢) 42 (a) 43.(d) 44. (d) 45. (c)

53. (a) 54. (b) 55. (b)

7. (b)
20. ()

33. (b)

46. (a)

8.(h)  9.(h) 10.(b) 1L (¢) 12.(a) 13. (d)
2. (@) 22. (@) 23.(c) 24.(c) 25.(c) 26. (b)
34. (¢) 35.(c) 36.(a) 37.(c) 38. (a) 39. (a)
47. (c) 48. (b) 49. (b)) 50. () 5l. (a) 52. (&)

DirricuLty LEVEL-2

L) 2@ 3. 4@ 5@ 6 (&)
14. (b) 15.(¢) 16.(c) 17.(c) 18. () 19. (a)
27.(b) 28. () 29.(b) 30.(b) 3L (a) 32. (o)
40. () 41. (c) 42.(a) 43.(c) 44 (a) 45. (o)
53. (b)) 54.(d) 55.(a) 56.(c) 57.(d) 58. (c)
66. (b)) 67. (b) 68.(b) 69. (d) 70.(d) 7. (d)

7. (a)
20. (¢)
33. ()
46. (¢)
59. (h)
72. (c)

8.(@ 9.(h) 10.(c) 1. (&) 12.(a) 13. (a)
21. (@) 22. (@) 23.(c) 24.(a) 25.(h) 26. (c)
34. () 35.(d) 36.(b) 37.(c) 38.(c) 39 (a)
47. (d) 48.(c) 49. () 50. (a) 51. (@) 52. (d)
60. (/) 6l. (c) 62.(b) 63. (c) 64. (a) 65. (c)
73. (@) 4. (¢) 75.(c) 76. (a)

Explanatory Answers

Dirricurty LEveL-1

1. (b) Let a be the first term and  be the common ratio of an
AP

. (a+5d)y+ (a+ 14d)
=(a+6d)+(a+9d)+ (a+ 11d)
= a+7d=0
= 8th term = 0.
2. (h) Let a be the first term of the series in A.P.
Let d be its common difference.
s (a+5d)+ (a+ 14d)
=(a+6d)+(a+9d) +(a+11d)
= 2a+19d =3a+26d=a=-Td
= Sthterm=a + 7d = -7d + Td=0.
3. (¢) p, g, r, s are in harmonical progression
11

L ,— and k are in A.P.
p CI r 5

11 1 1]
= =i
o r 3 r
I 1 1. 1
= — = = —
qg 1 P 5

I 1 1 1 1 1 |
4. (z) Mohan :ate —+—=+4—rd—-+—4—+

e —— of the
2 4 8 l6 32 64 128
pizza during the week. That is,
5 2
- = 1 12
—_—— =l = 127 =99.22%

g L 128 128
2
1

1 .
[Here u= > r= > for the given G.P.of 7 terms

5. (a) Given statement
= (@%)? = (log, x) = (log, a) = " = log, a
=" x loga = log,, [logy, a] = x = log,, [log a].
6. (¢c) Let n be the number of months in which all the
instalments can be paid
First instalment = %100
Last instalment =35
Common Difference = -5

= Sum of the series with » terms whose first term is
100 or commeon difference is (-5) = 975
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n

ie, 5 [2a +(n—1)d] =975
i€, = [2%100+(n—1)(-5)]=975
ie. n’—41n+390=0

L& n=26orn=15

For n = 15, total amount paid

= g [2 % 100 + (15 — 1)(=5)]
= 175 [200 — 70] = 975.

1. () S, = ’2—’[a +(n-1d]

[where a is the first term and d is
the common difference]

Syy= Zla+(n=1d]
Sy= la+(n=1d]

Given, S5,

= 3SH

= nla+2nd d]=3B(a+nd—d)]

a
= d=
l+n
3n
; —[a+3nd —d
San .2.[a ! ]
0 Matnd-d)
3as 3nu_ a
B l+n l+n]
N na a B
a+ o
l+m 1+4+n

el .
8. (b) Let the three numbers be a, ar, ar®, where r is the
Cominon ralio.

a+ar+ar® =28and o’ =512
ar=8=a+arr=20

= 87-20r+8=0
= r=2, r= 3,
2
If =2, a =4. Therelore, the three numbers are 4,
8, 16.
9. (b) The sum of the squares of the first n natural numbers is

nin+D(2n+1)
6

Putn=15, we have, 12+ 22 + 32+ 42+ _ +15°
15015+ DE0+1)
= = =

10. (b) nthterm=a +(n—1)d=4n+ 1
where a = first term and = common difference
(a-d)+tnd=1+dn=a-d=1,d=4

1240,

= d=5;
11. (o) t 1.1 1
) b—a ¢ a b-c
2ac 1 11 .
— b= i = —,—,— are inA.P.
a+e a b e

= a, b, ¢ are in H.P.

12. (a) nth term of a G.P. =ar!

where a = first term and » is the common ratio
- Sthterm =5 x (2)7 = 5 % 128 = 640.
13. (d) Letx, y be the numbers

X+].'
- =5 and \f'; =4 =xy=16

x+yp=10,x=16

= (=) =0+ 9 —4xy =100-64=36
= x-p=06
x=8 y=2

14. (b) Number of terms in the first # groups =1+ 2+ 3 + ...

nin+1) _ n2+n
22

So, first term is the (n + 1)th group

u:+n
= +1
2
2
n+n+2
—
n _I
15. (¢) '3_1 >2000 = 3" > 4001 = n=28.
16. (d) S, = S2a+(n-1)d]

wherea=4,d=7,n=12

8, =256= §[2x4+(]2—1}xd]
= ¢f=m
33

- Last term = 12th term =T’}
T,=a+(n-1)d

=4+(12—]]><|_‘0jl
20
- 4,104 _116
33
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17. (¢) Let the numbers be @ and A, then

2ab
a+b

=4andatb+ab=2

= Na+b)y—ab=0anda+b+ab=27

= ab=8anda+b=9
= a=6,h=3
18. (¢) Let Ehje 3 numbers in the geometric progression be a.
an, ar-,
a=ar+ urz
:'2 +r=1
= Arp—1=0

_ 1)’ =4y (=)
2(1)
—1+45
2

“+ All the numbers are positive, the ratio cannot be
negative

=fe=iff

is not possible

19. (h) As per the given information: (@ + ) = (a + 13d) =
(a+ 5d)> Solving, a=3d
Now common ratio of G.P., (a + 5d)/(a + d)=2.

2
a a

20. (¢) =6 and — =24
-r 1—r?
Dividing, 2 =4
1+r
= r= l and a = E
5 5
. . 24
Hence, second term of the first series =a x r= e
25

21. (a) Average of 49th. 50th and 51st term = 50th term = 49
Hence. (a +49d) =49

Sum of the first 99 terms = 49 terms before 50th
term + 50th term + 49 terms after 50th term = 99 x
50th term = 99 > 49 =4 851.

22. (d) Required numbers are 12,15,18, ...., 99
Thisisan APwitha=12and d=3
T” =a+(n-1)d

99 =12+(n—-1)=3
99 —12
= n—1=
3
n=29+1=30.

23. (c)

24. (¢)

25. (o)

Let, S=1+2+4+7+..+T

n
or, S=1+2+4+..+T, . +T

n—1 "
Subltracting, we get
0=1+[1+2+3+..(n-D]-T,
= T,=142+3+_ . +(n-1)+1
H{ﬁz— 1 1
s First number of 50th term,
_ 50x49
2
- Sum of numbers of 50th term,
= 1226 + 1227 + ... upto 50th term
50
"2
=25 % 2501 = 62525.
Let the first instalment be ‘@’ and the common

difference between any two consecutive instalments
be *d’.

1=1226

[2 %1226+ (50— 1) % 1]

Using the formula for the sum of an A.P.

n

§, = E[}!a +(n=1d]
We have,

: 40

3600 = T [2a + (40— 1)d] = 20(2a + 39d)
= 180 =2a + 39d (1)
; 30
Again, 2400 = 5 [2a + (30— 1)d]
=15(2a + 29d)

= 160 =2a +29d (2)

Solving Egs. (1) and (2),

Therefore, 180 =20+ 39x2

= 20 =102 = a =351

Value of 8th instalment
=51+(8-1)=x2=51+14
=265.

Let 7 be the number of members in the club.
Then, 250 = £{2x7+(n—l)i}
2 12
n 1 1
= 250 = —|14+—n——
2 4 4
noon
= 250=Tn+———
8 8
=5 n =25,
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26. (h)

27. (b)

28. (¢)

29, (h)

30. (d)

Gh b Gp Gb b Gb Gb G GD GD G Gh G Gh Gh G Gh G @b Gh G Gh G G Gh G Gh G @b Gh @GP Gh @b @b Gh G Gh G Gh Gh G Gh G Gh Gh GP Gh G G) b GP Gb GD GP G aP a» an o

T5=a+(n— N xd
2 =-14+4d
g Dy
4
5, = %[Z(J-F{n— 1) % d)
= 40=;[—28+(n—])><4]
= 80 =—28n+4n"—4dn
= 4’ -32n-80=0
= n—8n1—20=0
= (m=10)(n+2)=0
n=10. (= n#E-2)
Let the last term be n, then
a+a! =66 (1)
and, arx a2 = 128
= a1 =128 ()
From Egs. (1) and (2),
@ (66 —a) =128
= 4 —66a+128=0
= a=642,
(¢ + D™ term — '™ term

=@ +1P+1-(2+1)
=_r2+2x+l_|_x2_1:2.r+l.

1,4,9, 16, 25,
(1 (2)* 3 (4 (5)°

Each term of the progression is the square of a
natural number

Hence, the eighth term of the sequence will be
(8)° = 64,

Let the two numbers be x and y
Then., A.M.
x+y .
Y _s
2
= xtyr=10
and, G.M. \.@ =4 (1)
Xy =16
= (= =(c+yY —dxy
=100 - 64 =36
or, x—-y=6 2)

Solving Egs. (1) and (2),

x=8andy=2.
31, (b) JAB =038 % “%BJ
or, AB =0.16 (4 + B)?

Using option (b),
we find that 4=016@+1)P=4=4.
32. (b) Given 2 logs(2" - 5) = log,2 + log,(2* - 7/2)
= (2°—5)> =2[2" - 7/2]
=2¥ - 102" +25=2.2"-7
= 22 _1227+32=0
= P _12p+32=0

= (p-8)k-4=0

or, y=418
- 2 =32, 2%0r,x=3,2
But, x=2,gives2x—5=—]

. x =2 is impossible, so x = 3.

33. (k) Let the polygon has n sides.
Given the smallest interior angle is 1207, hence the
greatest exterior angle will be (1807 — 120%) = 60°,
We know sum of exterior angles of a polygon = 360°
60 +55+50+.. =360
{Common difference = -5}

;[2;4 +(n-1d] =360

2[}20+{n—])><—5] =360

= n—25n+ 144 =0
=3 n=916
Number of sides cannot be 16

Hence, n=19.

34. () Sum of 40 instalments 845 =3600
=20 (2a +39d)
= 2a +39d = 180 (1
Sum of 30 instalments 55, = 2400 = 15(2a + 294)
= 2a +29d = 160 (2)
Solving Egs. (1) and (2), we get
a=5landd=2

s The value of first instalment = ¥51.
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35. (¢) Using the digits 0, 1, 2, 3, 4 and 5, five-digit numbers
divisible by 3, can be formed using the following
combinations.

Case (1):1,2,3,4,5

Total number of numbers formed using these digits
=51=120

Case (ii): 0,1.2,4,5

Total number of numbers formed using these digits
=4x4x3x2=96

Thus, total numbers = 120 + 96 =216

Hence, option (c).

36. (@) We know that
Sum of even number =n (n + 1)
n=49
Sum =49 » 50 = 2450.

Here.

37. (¢) Sum between 100 to 200,

$

n

?(10]+190}

25 = 300 =7500.

38. (@) Leta' =bp'=c =k
1 |
= a=k*x b=kY

Il
E
ba | —

and, c
L W |
P=ac= k¥ =k k¥

1.}
g
=kz x

2
R 2_1.1
z x

39. (a) The sum of interior angles of a pentagon = 540°

Let the angles of the pentagon be @ — 2d, a — d,
a,a+d a+2d

“a—-2dta-dtatatdtat2d=540
Sa = 5400
a = 108°

. One of the angles must be 108°.

1

40. (d) Xy = X +E

X)Xy, X3, .. X, form an arithmetic progression with
common difference d = 1/2

X = I, firstterma=1

8, = ’—2'[2”{” ~1)d]

41. (¢)

42. (a)

n

5]

=£[2+£_1}=£
2 2 2 2

n® +3n
au =
a, b, ¢ form an AP,
2b=a+tc
Increasing @ by 1 or ¢ by 2 results in
i b =(a+ 1)
and, P =alc+2)

(a+1)c=alct2)

ac+e¢=ac+2a

c=2a
Now, 2b=a+c
2b=a+2a
fs 2%
2
Putting this in Eq. (1), we get
2
2 @+1)2a
E =2ag+2
4
Qa =8a+8
a=8
3
b=22
2
Ix8
= ZE0 g3,
2

1
=—2( =1)=
[()+(ﬂ )2]

|25

aG.P

(1)
(2)

Let the first term and the common difference of the
arithmetic progression be ¢ and d, respectively. It is

given the sum of the first ten terms is equal to four

times the sum of the first five terms.

Sum of the first five terms =

Sum of the first ten terms =

Given,

b | Ln

10
2

[2a +4d]

[2a +9d]

2a+9d = 2[2a + 4d)]

d =2a

?[20 +9d] = 4[%(20 + 494 }:|

Thus, the ratio of the first term to the common

difference

a_1
d 2

hendhedh ettt et e et i iy |

L o aon cop G CED CED GED GED GED GEHD GED GED GHD GED CGHD CHD GEHD GHD CHD GEHD GHD GHD CHD GHD GHD GHD GHP GEHD GHD GHD GHD GEHP GED GHD GHD GHD GHD GEHD GEHG GNP > am> o> o o



D aD G GD GD D GD D GD GD G G G G G GD G G G ) I I I GID GID GID GID GID GID GID GID GED GED GID GED GED GED GED GED GED GID GID GID GID GID GID GID GID GIb b G @D @D @D @G> a» a» a» o

1 2
43, (d) —+ g+
7
I S S I
ARl
1 2
= =2
— ___?._ + .._?_-
fet o
-2 42
7 2
= -+
48 4R
- g 5
T 48 16

44, (d) Numberarc 1. 2,3,4,5,8
-, Total digit=16
Here repetition of digits is allowed
.~ First place can be filled by any 6 ways,
and second place can be filled by 3 ways

Total number of ways = “P ® "P =6x3=18.

45. (¢) Since, x, v, z are in A.P. and also in H.P.

In AP v=

In H.P. y=

2xz x+z

x+z 2
=  (x+z_4xz=0
X ==z

Hence y, z and x connot be in A_P.

46. (a) ar=2
2
= a= —
5
9
Also, = = 42
r(l—+) 2
4 1
r=—,—
55
T4=ar]= —_x;ﬂ'
7
S ')X—LOF,ZX-I-?-
25 25
2 32
= —or,—.
25 25
47. (¢) a, b, ¢ are in H.P.
b= 2ac
ate

(D

48. (b)

49. (b)

Now, log (& + ¢) + log (a — 2b +¢)
=log[(a+c)*{a—2b+c)]
= log [a® — 2ab + ac + ac — 2be + ¢
= log [(@® + ¢* + 2ac) — 2ab — 2 be)
=log [(a + ¢)* —2b(a + ¢))

i) 1
=log[(a+e) ~2x —— x(a+c)]

a+c
=log [(a+ o) — 4ac]
=log [a - ¢]
We know that ¢ > a
and, (a— 6V =(c—a)

log (c - a)2 = 2 log (¢ —a).

abc=4anda,b, carein AP.
Then, value of & will be minimum when all three
are equal.

b =4

| -
w2

1]
4
Il
(]

= b

Given series is

2 3 6 11 18
=i +_ - -~ ki
1121 3t 41 5!
So, the nth term of the given series is
_2+(n-1’

n!

w [ 2
and, S = l-p u}

L n! n!

r ‘)
ZT' 2 n=2n+l
_—

| n! n!

!

Z 2 n 2 I
= e o — e —
lal (m=11 (=1)!

Lt (=D (=1

2la | a=l= 2 j|
+ -

5 ZH} i[(n—lzn} +i{("i”’ _ ‘”E”’]

n=1

=3e-1)

Remember that, e = | + L + l i
2! 3!
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50. (¢) As per the given condition, number in the highest
position should be either 6 or 7, which can be done in
WO Ways.

IT the first digit is 6, the other digits can be arranged in
!
= i =360 ways
2!

IT the first digit is 7, the other digits can be arranged in
6!
s 21x 21
Thus, the required possibilities for
n =360+ 180 = 540 ways.

51. (a) Ly !

x Z=y

= 180 ways

L

B | -

+ =

s Lo
& Xtz-y | xtz—) %
x(z—y) 2(x—y)

= xz—xytzx—zy=0
2xz =y(x +2)
2 I 1

—_— = _+_
Yy x z

. ¥ .
Hence, x, y, z are in H.P. and x, ; ,zarein AP,

52. (¢) Let the angle be
(@ —5d) +(a—3d)+ (a—d)
+(a +d) + (a+3d) + (a + 5d) =720
[Sum of angles of hexagon = 720°]
= 6a=T20°=a=120°

The largest angle should be a multiple of one of
the convex angles and less than 180° hence it can

be 175°,
53. () Given series be 35,42, 49, ..., 329
Here, a =235
d=7
and, t,= 329, thann="
t,=a+(n—1)d
=5 329=35+(mn-1)x7
= 294 =(n—1)7
294
=5 n—1=—=42
7
n=42+1=43,
54. (b) o LU

n
181 — 36=14n
n=09,

T R
55, (b) L 4 [l+]—J i [i+lj by
I \3 6 10 15

1= l+l+i+.,.
2 6 12

11
l+—+—+..00
2 22

R rw

B | —
[N
Il
2 | W
*
]

Il
(]

DirricuLty LEVEL-2

1. (¢) Let the first term be a and common difference 4.
As we know, nth term of an AP
=a+(n—1)d
According to the question,
at(B3-1Dd+a+(15-1)d
=at(6-l)d+a+(11-1)d+a+(13-1)d
= 2a+16d=3a+27d
= a=-11d

we have to find the value of n such that 4 + (n — 1)

d=0.
O=-1ld+(n-1) d=n=12.

2. (d) log,2, log, 2 -5y log, (2% — 7/2) are in arithmetic
progression,

2log; (2% - 5) = log,2 + log,(2* - 7/2)

= @ -57P=2x(2-7/2)

Putting 2x =t

=5 -5 =2x(-772)

= o 10t+25=21-7

=  P£-1204+32=0=1=4,8

Now, ¥ =4

= x = 2 which is not possible because 2' — 5 is
negative,

If, 2'=8=x=3

=3t

3. (¢) Let there be total n layers of balls.

1st layer — 1 ball
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4. (d)

5. (a)

2nd layer — 3 balls
3rd layer — 6 balls
4th layer — 10 balls

nin+1) balls

nth layer —
According to the question,

Z n{n+1) _ 8436

= —+— =8436

)
n n
I nn+D2n+1) 1 na(n+l)
— % +—x
2 6 2 2

l n{n+1)(2n+1) N n{n+1)
2 6 2
Now, go through the options:

= = 8436

=3

} = 8436

n = 36 satisfies

-~ Number of layers = 36.

T=13,11,19,27,...,451, 459, 467}
Terms in set T are in AP,

We have to find the number of elements in S (subset
of T) such that no two elements add up to 470. As we
know, in a finite A.P. the sum of the terms equidistant
from beginning and end is always the same. Sum of
first and last term =3 + 467 = 470.

467 -3

Number of terms = +1 =59

So, there are 29 pairs which give 470 as sum.
3,11, 19,27, ..., 227, 235, 243, 77 443, 451, 459, 467
So, the number of element such that sum of no two
elements is 470 = 59 — 29 = 30.
No. of students who answered one or more questions
wrongly =2"7
The value of j lies between 1 and # (including | and n)
. Total number of wrong answers
=2rrl+jn2+7n3+ +-,l+2n
According to the question,
2{) + 21 ool 2::—3 il 2»—2 - 2n—l = 4095
1(2" -1)
= e =4095 = 2n— 1 =4095

= 2" = 4095 + 1 =40996 = n = 12.

6. (h) Sincey—x=z-y
s x,vandz are in AP.

Let x, v and z are (@ — d), (a) and (a + d)

Again, xyz =4

= (a-d)alatdy=4

=% a (az—d2}=4

=< az—cfz=i::-cfz= az—i
a a

For minimum possible value of y, i.e., a, d should be
equal to zero. That s,

3 4 \

a“—i =0=da == =d=2"
a a

- a= %" =2,

7. (@) Let, S=l+2x+42+ 10+ 106t + ... (D)

Then.
xS =x+22 +4 + T+ L 2)
From (1) and (2).
Sl-x)=1+x+22+33+4%+ . (3)
xS(1—x) =x+x>+28° + 3% + . (4)

From (3) and (4),
S(1 —Jr)z =y | +x2 +)‘3 +_\'4+

= S1-x2=1+ 21 +x+22++.)

= S1-x2=1+

-

S = [1—x(1 —3.\')]
(1-x)
772 | 1 |
8. (a) Area=364-_16—2- +36Z +3a§

= i =36x2=72

1
fiss

2

=72 em?.

9. (b) The two-digit number is of the form 7n + 3
First two-digit number will be for n = 1
ie. T7x1+3=10
Last two-digit number will be for n = 13
Lel, 7x13+3=94

No. of teems = 13

13
Sum of all 13 terms = T“O+ 94)

=13 % 52 = 676.
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10. (¢) We have to find the sum of the series

4 9 16 25
1+_+_’!+_3+__1+
FE T

—_—
Putting ? =x we gel

1+25+3%2 + 423 + 5% + .
Let, S=1+4x+9%+ 160" +25x*+ ...
Sax =x+4x7+90 + 16+ ...
S—Sx=1+3x+52+T3+9%+
x(S—Sx)=x+32+5° + Tt + ..
(5 — 8x) — {x (5 —5x)}
=]+ 220+ 20+t loee

= (I—_¥)2.5'=I+12x - Since | x| <1
==
% S— ]+x1
d=x)y

We may use it as direct formula for solving this type
of problem.

_— 1
Substituting X= = we get

142 gx213 49

§=—2>L. = =—.
(1 Y 7x216 27
7)

11. (b)) Let S=1+2x2+3x22+4x23+  +100x2%
s 28=1%2+2x22+3x2%+  +99x2%
+IOOX2II]U
Subtracting, we get
S=1+1x2+1x2+1x2+_.+1x2%
=100 % 2%
_ |(2'2”.‘_'I—I) 100 x 2100
=2%_1 100 x 2!
S=100x%2'°_2190 11 _9g9x2!%0 4

12. (a) Given expression

[15 16} _15;[6 — (1207 - 120

=120 x 119 = 14280.
13. (a) (a+ b)% (a® + b, (a— b)Y ...

This is a series in A.P. with common difference
(—2abh).

Given, n=20

S(a, b) = 22—0[2(a +B)% + (20 — 1)(~2ab)]

=10 [2a” + 2b% + 4ab — 38ab]
=20 [a® + b* — 17ab)
S$(7,3) =20[49 +9-357]
=20 % (-299) =—5980.
14. (k) To find the sum of the series:
10+10+15+15+(20+20)+...+ (150 + 150) + 155
=210+ 15+ ..+ 150) + 155

2
= 2["79(2x10+{29—1}x5)j|+155

=29 (20 + 140) + 155
=29 x 160+ 155
= 4640 + 155 =4795.

15. () Max. sum = S
=50+48+46+...+6+44+2

25
= = [2%50+(25-1)(-2)]

= % [100— 48] =25 = 26 = 650,

16. (¢) The roots of the given equation are -2, -1, -2/3,
These roots are neither in A.P. nor in G.P. These roots

are in H.P. because —%.—I.—% are in A.P. with

. 1
common difference e

s =2,-1, —% are in H.P.

17. (¢) Let x be the original number of apples, then first

customer bought -;_—}+~1- = i—;—]—- , the 2nd customer
1 x+1 I x .

bought —| x— +—=——— the third customer
2 2 2 g

I
3 @

L

1 and the 7th

1 x+1 x+1
boughlrg[x—“L ik J+

2 4
x+1
27

customer bought , we thus have the following

x+1 x+1 x+1
t—r T Fumt

2.‘! 23 2?

: X+
equaton:

or, (x + 1)
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19. (a)

20. (o)

21. (a)
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Computing the sum of the terms of the G.P. in the
parentheses, we get

R
x+1 Wi
1, 28,34,
The given product= 24 8 16 32
2
Let, g=taZ e 2 .9 (1)
< 8 16 32
lS=l+£+i+ (2)
2 8 16 32
_1_
1 S 1
(=) 8 sy = i
27 4 8 16 ¢ 1
2

‘. The given product = 2l=2,
S, = Sum of n terms of an AP,
. iz'[za +(n=1d]

where a = first term, d = common difference
3+5+7+...+nterms

S+8+11+..+10terms

"2%3+(n—1)x2]
= 1[21 =7
S12x5+(10-1x3]

- n(2n+4) —7
370

= 20 +4n—2590 =0

= n 421 —1295 =0

= e +3Tn —35n— 1295 =0

= n(n+37)=35m+37 =0

=3 (n-35)(n+37)=0

=% n =35,

Sum of the first # natural numbers = n(”"—ﬂ)

Sum of the squares of the first # natural numbers
_nm+D)(2n+1)

6
nn+1) l[ n(rr+|)f2n+|)]
2 5 6
= 2n+l1=15=n="7.

x ¢an take the values 1, 2, ... 98.

For x = 1, y can take the values 1, 2, ..., 98
Forx =2, y can take the values 1, 2, ..., 97
Forx = 98, y can take the value 1

Since z is dependent on x and y, therefore the
required number of solutions

i e e S e o |

_ 98(98 + 1) — 4851
2
22, (a) x,v,zare in G.P.
x+y, vtz z+rarein AP (1)
<. Common ratio of the G.P.= £ == =7, say
x oy
Also (1)
- g s (.\'+_1-]:(:+.\'] . e——
- y _ v 2y 2
x  (y+z)2 y+z . Z
2 ¥
= r=—
147
= PHr-2=0
= (r—1)(r+2)=0
= r=-2 [r=1=x=y=1z].

23. (¢) Let the digits of a three-digit number be x, y and z and
the number be 100z + 10y + x, where x, y, zare in G.P.
,;’2 =Xz
=» xz must be a square number
Le., xz=%1e,x=1,2z=9
y =3, sothatx, v, z are In A.P.
- The number 15 931.

= The other number will be 531 so that |, 3 and 5 are
in A.P. Their sum =931 + 531 = 1462,

24, (a) 4+12+20+28+ ... +996
T,=at(n-1)d

Here, a=4,d=28,

T, =99

996 =4+ (n— 1) x 8
= 8n—8+4=996=n=125

Il

125
Sias = —[2x4+(125-1)x8]

- ?[SX 125] = 62500.

25. (W) x, y.zarein G.P. = y=~xz

a+c

a, b careind.P=b=

a+o c—a a—+e
e

e
(xz).z 2 2

The expression = x 2
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a+e &= c—-da a+c
o ;
o B 3 52

=X“2[} .
26. (c) log2, log (2" 1),
log (2*+3)are in A.P.
= 2[log2*—1)]=log2+log(2*+3)
=log[2 x (2" +3)]
= log (-1 =log [2*'1 +6)]

= @ - 1P =2""+6=2%2+6
Let, 2=y
w-172=2p+6
= VY _2p+1=2y+6
= _1-"‘1 —4y—-5=0
= @E-50+t)=0
= y=5-1.
If y=5=22"=5
= xlog2=1log5
= x= log> = x=log,”.
log2 =
n
27. (h) {5 -
o 3 5. 4.5 . 53
A4 527 g s
AU O O O
: P75 6 7 55
2
=95

28. (¢) The first day, I sell 1 book, on the second day, 1 sell
2 books and so on. This is an A_P. and for one month
(i.e., 30 days), the number of books sold is same as the
sum of first n natural numbers
nn+1)  30x31
2 2
The numbers of books in the beginning is 465,

465

29. (b) The sum of money that the contractor was supposed
to pay for the period of one month over the stipulated

time is
30
S0 = 7 [2 = 50000 + (30 — 1) 4000]
n
w8, =—[2a+ (n-1)d] |,
2
where, a = 50,000, n=30, d=4000

S35 = 10[100000 + 29 = 4,000]

Sy =¥3240000 =T32.4 lakhs
Loss in the business = 10%

. Amount he received for making the flyover
3240000

ol =%3,24,00,000 = ¥3.24 crores.

For answers to Questions 30 to 34:
Let the first term of the progression be a.

Also, the common ratio be » and common

difference be d.
Thus, ar—a=(a+4d)-a
or, a(r—1) =4d (1)
Also, a(® — 1) =24d (2)
Dividing (2) by (1) we get. r+ 1 =6
Thus, r=5
Puttingin (1), 4a=4da=d.
Also, atd4d=5wegeta=1,d=1
Thus. we have the following answers.
30. (b)
3. (a)
32 (o)
33. (&)
3. (d)

35. (d) Distance travelled by the ball ground till it rises 20 m
and then comes back to the ground =40 m
Next it rises 10 m

*. Distance from ground to top to ground = 20 m, this
continues

So, the series=40+20+ 10+ ...

40~:(I —l] =80m
Y 2
But the ball was first thrown from a height of 10 m.
- Total distance =80 + 10 =90 m.
36. (b) Given the arithmetic progressions
4, —3,9,15,21.... and
A, —5,13,21,29
We can see that the first term common between the
two series is 21. Since the common difference an]
and A, are 6 and 8 respectively, any two consecutive
terms common between 4, and 4, differ by L.C.M.
(6, 8) ie., 24. So, the series of common terms also
form an arithmetic progression. The series is 21, 45,
09, ... say let us call it series A5,
Given that
(£, 0f 4)) + (¢, of 4,) = 6,000
= 3+(n-1)6)+(5+(n—1)8)=6,000
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= 14— 6 = 6,000
=5 n= w =429
14

429 oI'Al =(3+(429-1)6=2,571

f4390f A5 =5+ (429 1) 8 =3.,427
So, all the terms common to 4, and 4, will be less
than 2571

. The number of terms common to 4, and Ay is
same as the number of terms in 4, less than or equal
o 2571

ie., =8 1w | 222 g i,
24 24

-

] : 1
37. (¢) Radius of the largest circle= —

N

= Area of largest circle = | square unit

Now, each subsequent circle’s radius is half the
radius of previous circle. Therefore, areas would be
circle fourth.

.~ Sum of areas of all the circles is S, where

1 1 y
8= 1+—+— ..infinite terms
4 16

4 :
§= 3 square units.

4

38. (c) 1—y+y? 32 +3* e <)
1
= x=—
1+y
1
= y=—1 (1)
X
and, z=1 +J,'+_1’2+_\-‘3+,“m {I_}"l{ 1)
|
= z=
1=3
1
- patee )

From (1) and (2)

1. 1 2

—_—— = =

x 2 1
= x, 1, zare in HP.

or, | is the HM. of x and z.

39. (@) Three numbers = 3. a. ar
Z

Double of second number = 2a

Hence, & . 2a and ar are in A.P.
,.

a 1
C=dg=—+ar =4=—+r
r r

= :'=21'\/§

Since the G.P. is increasing, r= 2+ 3

1
= - =2-3
2
Hence, ratio of the first number and third number =
192 = 17— 44/3.

40. (b) Given that the speeds a, b, ¢ .. . z are in A.P
o Leta b e . beaa+ A a+2A . a+ 25A
Given time taken by Z to meet A, for the first time is
20 sec, i.e.,
100

—— =20= A=0.2 minutes/second
25A+a—a

Time taken by M to complete the race at a speed of

a+ 12A, is = 52 minutes and 5 second

100100 — 3125
a+12A
=5 10,000 =(a +2.4) (3125)
= a = (.8 minutes/second

-~ Time taken by all of them to meet for first time at
the starting point is
10, 100 10y

L b c z

ol )
08 1.0 12 0.8 + 25(0.2)
LCM(100,100,...100) 100

= = —— =500 seconds.
HCF(0.8,1.0,1.2....5.8) 02

41. (c) Let the first term and the common ratio of the
arithmetic progression be a and d respectively.

a+t(p-Dd _ p
a+(p+2)d h p+3
= pat3a+d(p-1)(p+3)=pa+tdp(p+2)
= Ja=3d = a=d

Given,

ip
1 -Nd
[ ][2{ +(3p—Dd] e

T 108

Also given,

[? ][2(J+(4p—|1(1]

AL o8 TN
4ldp+1) 108

42. (a) Go through options
Let 1,2, 3.4, 5, .. bean A.P. then

1 1 1 1
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1 1 1 1
Tz i+B A A+

()2 )R}~

- S5+
=J§w|=f¥ﬁxﬁ+ﬁ

5-1 4 n—1
I R Y T P o
43. (¢) n=5
The weight of each stone (in kg)is 1,3, 9, 27, 81
lkg=1kg
2kg=3-1=2kg
Jkg=3kg

4kg=(3+1)=4kg
S5kg=9-(3+1)=5kg
6keg=(9-3)=6keg
Tkg=(9+1)-3=Tkg
8kg=(9-1)=8kg

O9kg =9kg

10kg =(9+ 1) =10 kg and so on

Remember he is allowed to put the stones on either
side of the balance.

44. (a) There are 2"/ students who answer wrongly. by 5 nor
by 2. Forj=1, 2, 3, ..., n, the number of students will
be a GP with base 2. Hence, 1 + 2+ b T, L
4,095, Using the formula, we get 2" = 4095 + 1

= n=12.
45. (¢) The digits which create confusion are 0, 1, 6. 8, 9.

The total number of two-digit codes having distinct
digits and first digit non-zero.

1st place 2nd place
9 options 9 options
(1 109) (one digit is already used
outof1to9and0is
included)

=9 = 9 =81 such codes

Total number of two digit codes which can create
confusion

Lst digit 2nd digit

4 options

(1,6,80r9)

4 options

(one digit is already used
outof 1,6, 8 and 9 and 0
is also included)

=4x4=16

But these 16 two-digit codes include 69 and 96,
which create no confusion. Apart from these, 10,
60, 80 and 90 are such two digit codes as create no
confusion because these codes are no expected.
Hence total number of two-digit codes which create
no confusion

=81-16+6=71
46. (c) By the given condition in the problem,

N 2K
Area and perimeter of §| = ¢”, 4a

2
Area and perimeter of S, = a—-. i,i-
© 2 42
4
: a a
Area and perimeter of §; = —,
a2y
a*  4a
Area and perimeter of §; = —,
8 2y

Then, required ratio
4a

da+-—=+ 4“.,+ 7+
__ 2 (2 o)
I 2 2

o i i o

a” + + + +
2 4 8
| 1 1
da(lt—=t——at———u.
_ V2 (2 (2 ‘
N " ‘
a | l+—+—+—..
2 4 B

A 1

a 1 \E

L Ag| —=—
_ v2 V2-1
a? I a’x2
- I
2
aal 2
5 V2-1| 222+ _ 22442)
“3 w2 a a '
: : I)th
47. (d) The last instance of nth letter is api+ hth letter of

series is S5, =276 th and S, = 300 th. All terms from
276 to 300 are 24th letters of the alphabet i.e., x.

48. (c) Let ‘d’ be the first term and ‘4 be the common

difference
a+ar=12 (1)
ar? +ar’ =48 (2)
On dividing Eq. (2) by Eq. (1), we get
B arz(l +r)
T oal+r)
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48 g
=— = =Dip=d 2
12

and since terms arealternately positive and negative
commen ratio is ‘-2

. Firsttermisa —2a=12

= a=-12.

49. (b) 385 = 4 = 1540.

50. (a) Let the initial number of boys and girls in the group
= B and G. respectively.
After 15 girls leave, there are two boys for each girl.
B=2(G-15) (1)
Then, 45 boys leave after which there are 5 girls
for each boy.,

5(B-45)=(G-15)
5B-225=G-15

From Eq. (1),
B=2G-30

5(2G-30)-225=G-15

= 9G =225-15+ 150
G= L =40.
9

(2 —4) % 90°
N . IS B
@xom =000 ~ 3 L7 m=2ml
2m

51. (a)

n =4andn, =8.
52. (d) The inverse of the sum of the series

3.3 7
S —
4 36 144

(n+1)?

n* +2n‘
53. (b) a,H, H, .... H , bare in HP.

(n+ 1yab
L™ a+nb

_ (n+1)ab

and,
an + b

n

_ (n+ Dab 3

Hy +
a+nb

R
nab + ab + a” + nab
a + nh

nab + ab - a* — nab

and, H —ua

a+ nb

Hyta 2 nb+ab +a’

HL_G ah—az

2nb+b+a

b—a

L H,+b Ina+a+b
Similarly, T 5" 7} b_
b a-—

H]+r1+H”+h 2nb —2na
H—a H,-b h—a

=2n.
54. (d) a, b, c are in A.P.
2b=a+t¢c

but it is given that

h+a+(-='—3-
2
= 2b+ab=-:i
2
1
= b= —
2
at+tc=1 (1
Now, a:. bl. ¢ are in G.P.
b=
= P=_—ae (.a<h<e)
= — =—ac
=3 I (2)
Giam _ m
da
From Egs. (1) and (2),
l—..r.-=—i
da
= da—dat=—1
=  4a’-4a-1=0
+4+ . J16+16
= a= —
2x4
r4+.\32
= — L SN
2x4
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4 42 | .+ Expenditure every month increases by 500 rupees|
- T8 s =  n*+7n—-240=0
| | =% n=12738
= a=—-—=, ¥ PEE il . _
PG ~. Rashid after 13 months will start borrowing money

from his friends.

2_a2,92 42 2 2 2
55, (a) 17-27+ 37 —47+... 2001° - 20027 + 2003 58. (¢) From the given information, sum of the first (x — 1)

=(17+3%+...20017 + 2003 — (22 + 4% + 67 + ... 20027 natural numbers
= (]2 +32 4 20033) =52 [12 +22 4324 10013] = sum of the natural numbers from (x + 1) to 49
5 1001 3 (1001 4 13 (2002 + 1 Sy
—(12+32+...2003)) - 4[ X( )(2002 + )} so D@ _ 4950 (9 (x+D)
6 2 ) 2
2]
(12434 .. 200) _4X[1001 X |022><2003} 25" =49 % 50 = x = 35,
n
We know that 59. (b) Z(.r) =(D+2)+ 3+ @A) +...+(n)
=[12+3%+5% ... 20032 ot
—[12+224+ 32+ . 20037 — [22 + 4% + 67 ... 20022] == DA oDkt
= (1) (D + (D2) + (13) + ..+ (n)
_ 2003 X 2004 X 2007 4 x 1001 1002 X 2003 S24+2X2+2K2K2+2X2IX2
6 6 X2+ ..+ (n)
_ 2003 x 2004 x 4007 4x1001x 1002 x 2003 =2H4+atlet.. o
- 6 - 6 Now, this is a GP with common ratio = 2.
B 4% 1001 % 1002 % 2003 On equuling this Wlth ]022‘ we gﬂt n=29,
6 60. (d) The integers are 4. 4, 4, 8, 10, 20 and x
_ 2003 X 2004 X 4007 4x2x1001 x 1002 x 2003 Consider (A) x <4
6 6
Mean = i . Median 4, Mode =4

2004
= [2003 = 4007 —4 = 1001 = 2003]

If these are in AP, mean 4.

=334 [RB026021 — 8020012] -
+x

=334 = 6009 So, 7 =4 =x=-=22
= 2007006. P—— g
onside <x<
56. (¢) As per question, let first term = @ and common sl !
difference=d 50+ x . 54 58
30 . Le., T <Mean<7
2400 = —[2a+ (30-1)d] (1)
2 Mean =x, Mode =4
3600 = ?[2a+(40—1)d] @) as these are in AP, x = 6, Mean=§
- Consider (C) 8 <x
To solve Egs. (1) and (2)
a=5landd=2 Kfoan = 20 Tty 58
Hence, the value of 8th instalment L
=3[51 +(7) % 2] Median = 8, Mode =4
=365, As these are in AP, Mean =12 i.e., x =34

S0, x can be — 22, 6 or 34

The sum of these is 18, which is not there among
o L [2 %2000 + (n — 1) 500] = 60000 the option. In exam, we would have to make a decision.
2 the negative value of — 22 seems to have been ignored.

57. (d) Let Rashid’s savings will last till *»’ months

Gh b Gp Gb b Gb Gb G GD GD G Gh G Gh Gh G Gh G @b Gh G Gh G G Gh G Gh G @b Gh @GP Gh @b @b Gh G Gh G Gh Gh G Gh G Gh Gh GP Gh G G) b GP Gb GD GP G aP a» an o
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6l. (¢

62. (b)

Gh b Gp Gb b Gb Gb G GD GD G Gh G Gh Gh G Gh G @b Gh G Gh G G Gh G Gh G @b Gh @GP Gh @b @b Gh G Gh G Gh Gh G Gh G Gh Gh GP Gh G G) b GP Gb GD GP G aP a» an o

In this case, the mean, median and mode are all equal
to 4. As 18 is not there among the options, we have to
select 40 (6 + 34),

Weight of a solid spherical ball is proportional to the
cube of its radius. The radius and weights of the 10
bails on the day 10 are tabulated below.

Ball put onday | Radius(mm) | Weight (gm)
1 2 g’
25 83
2’ 87
9 2 8
10 2. 1

The total weight of the 10 balls on day 10 is
gI¢ 1 230 _4

7 7 3

1+8+8°+8%=

The weight of the 10 balls before they were put in the
pot=10g

~ The weight of the gold ‘made” by the saint (g).

25:] 2313_.”
—-=10 = 2
7
As x, y and z are in harmonic progression,

11

1 W : :
—,— and — are in arithmetic progession.
xy z

| S

z y ¥y x

y—2z X—=3

=L =1+
yz xy

Multiplying both the sides by xyz, we get
I(_V = Z) = 4(.1' == _1"}
- z(x— }-‘)_

y-z

It implies 1 is true.

And,

L 3.1 4

z Yy ¥y X
2 1 1

= —=—g—
¥y z x
2_Z-I-x
1 Xz
r=_1-‘(,r+z)

y

LE

It implies L is true.

63. (o)

64. (a)

65. (&)

66. (b)

4, has 1 element, A, has 2 elements, Ay has 3
elements, ..., 4,5has 49 elements,

Number of elements in 4, 4, A;,...44 are all
combined.

Therefore,

9 x50
BT

=49x25=1225,
Thus, 4, = (1226,1227,...,1275).
Thus, sum of clements in 4, ,

5
70(12264—12?5) =25x%2501

= 62525,

Let the value of certificates purchased in the first year
be Ta.

The difference between the values of the certificates is
3300 (d = 300).

As it follows arithmetic progression, the total value of
certificates after 20 years is given by

S, = -g[zwm— Dd]

4
= 83000 = 2—0[20 +(20-1)300]

= 83000 =10(2a+5700)
= 2a+5700=8300.

On simplifying, we get
a=31300

The value of the certificates purchased by him in the
13th year is

a+(n—1d
=1300+(13-1) %300
=T4900.

If we consider the third term to be x

The 15th term will be (x + 124)

6th term will be(x + 34)

1 1th term will be {x + 8d) and 13th term will be (x +
10d)

We are given

2x + 12d=3x + 2ldor x+ 9d =0

x + 9d will be the 12th term,

The sum of the squares of the first » odd natural
numbers = Sum of the squares of the (2n— 1) natural
numbers — Sum of the squares of the first (n — 1) even
natural numbers
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n

gL (2n—1)(2¢)(4n—1) - 4[[:1—”:?(2::— 1)

6 6
_n(2n-1)(2n+1)
- 3
As S, =333n,
2n—1)(2n+1
n@n-1)@n+1) _ 35,
3
= 4n" = 1600
=n=20.

67. (b) [29(2)]
We have

_n+3

1

Therefore, I.1.7,... I, 1,1,

39760

So.
{?)('RTQ](IO %1][62]{63}
af\s Lr:, 7 LSS_) 59 Il 60
_ 016203 _ 085,55,

4.5.0

68. (b)

As (a* +b7), (b" +¢*)and (a” +¢*) are in G.P.,
(B> +7) =(a’ + B )a +c*)
= b+t +2b%* =at +a*h* + a'ct + bt

b it b =at + a0 + P’

—9
= P +H+e'=d b+ +a
= (B =) +c)=a'-c"

4 4
,'.iJz—alza, t,.

b +¢”

69. (d) As 2a, b and 2c are in A.P.,

2b=2a+2c

=hb=a+c¢

—b:,’(a +¢)’ —4ac

2a

Jta-e) e .

=~ L =—_or
20 a

70. (d) Letthe AP.bea,a+d,a+2d,........
And the G.P. be b, br, bi? b, ...

Given : sum of 10 terms of A.P. = 155

Gh b Gp Gb b Gb Gb G GD GD G Gh G Gh Gh G Gh G @b Gh G Gh G G Gh G Gh G @b Gh @GP Gh @b @b Gh G Gh G Gh Gh G Gh G Gh Gh GP Gh G G) b GP Gb GD GP G aP a» an o

|

71. (d)

72. (c)

73. (a)

74. ()

So,

%[2:: +(n-1d]=155

= ?(2a+9d)=l55

= 2a+9d =31 (1
Also, given that b+ br=9

Sinceb=dand r=a

So,d+ad=9 (2)
Solving (1) and (2), we get

2
=72, E and d =3, —
2 3

So, the APcanbe 2,5, 8, 11....
25 79 83
e
Let us consider an AP of 6 terms, say, 1, 2. 3,4, 5 and 6.
Then, 3n=06,2n=4,n=2
Now §; -8, -5,
=(1+2+3+4+5+6)—(1+2+3+4)—(1+2)
=21-10-3=8
In the above AP, n=2,d=1,a=1
From the options, we get
21 d=2x2xd=8§
that is equal to §, -5, - S, ,
Therefore, (d) is the correct answer.
Given expression
L 1 1 1

35 57 1921

‘}.

|[ | 11 1] 1[1 1]
= e Qe ApL AR ML, T
2 3) 23 5) 25 7

1 1]

+_ e

2(19 21
—I[I—L\| 1,20 20 10
20 21) 2w a

U, =2U,+1(n=0,1,2...)
Putn=0,U =1
n=1U,=3
n=2U,=T7
n=3,U,=15
n=4,U, =31
Seeing the pattern it is clear that /, =2" —1
Hence, U, =(2)"" —1=1023.
If the girl counts the way as given in the question, then

counting serial for the thumb will be 1. 8, 17, 25, .....
Hence, number 1992 will also fall on thumb. Hence,
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T5:(e)

number 1994 will end on her middle finger.

1600 + 669 = 2269 = Not a perfect square

1500 + 669 = 2169 = Not a perfect square

1540 + 669 = 2209 = Square of 47

1690 + 669 = 2359 = Not a perfect square

Thus, by adding 669 to each of the alternatives, we
note that 1540 + 669 = 2209, and this is the only
square number.

So each side of the square contains J2209 = 47 balls .
. Each side of the triangle will contain 55 balls
Thus the triangle will contain

+55= w =1540 balls.

T6. (a) Since

x,17,3x—y*—2 and 3x+ y° —30arein A.P.
1T —x=3x+)" =30-3x+ )" +2

= x+2y° =45 (1)

Also, 17 -x=3x-)"-2-17

= 4x-y°=36 (2)
Solving equations (1) and (2),we get x =13

Now, x+17+3x— " = 2+3x+3° =30
=Tx—-15=7(13)-15=76

Out of the given options, 76 is only divisible by 2.
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