ARITHMETIC PROGRESSIONS

INTRODUCTION

Consider the following arrangement of numbers :

£118 B B oy PO (1) 3.6 12,24, ... (iii) 1,4, 9,16, .......

In each of the above arrangements, we observe some patterns. In (1) we find that the succeeding terms
are obtained by adding a fixed number [1.e. 2], in (11) by multiplying with a fixed number [1.e. 2], 1n (111)
we find that they are squares of natural numbers.

In this chapter, we shall discuss one of these patterns in which succeeding terms are obtained by adding
a fixed number to the preceding terms. We shall also see how to find their n™ terms and the sum of n
consecutive terms, and use this knowledge in solving some daily life problems.

HISTORICAL FACTS
Gauss was a very talented and gifted mathematician of 19" century who developed the formula -

n(n+1)

1+2+3+4+._  _ +(n-1)+n= for the sum of first n natural numbers at the age of 10. He did

this in the following way :
S=1+2+3 ... . +(n-2)+(n-1)+n
S=n+(n-1N+(n-2)+_ ... +3+2+1
28=(n+1D)+(+N)+(a+ 1)+ . +@+1)+n+1)+(n+1)
=(n+1)(1+1+1+. . uptontimes)

n(n+1)

285=(n+1)n=8=

Even when he was a little child of three he could read and make mathematical calculation himself.
Gauss proved the fundamental theorem of Algebra when he was 20 years old. His contribution to
mathematics has been immense because his formulae were used in applied field of Astronomy,
Differential Geometry and Electricity widely all over the world by scientists.

SEQUENCE

In our daily life, we come across the arrangement of numbers or objects in an order such as arrangement
of students in a row as per their roll numbers, arrangement of books in the library, etc.

An arrangement of numbers depends on the given rule :

Given Rule Arrangement of numbers
Write 3 and then add 4 successively T S 189 .
Write 3 and then multiply 4 successively 22788 192 ...
Write 4 and then subtract 3 successively o
Write alternately 5 and - 5 85558

Thus, a sequence 15 an ordered arrangement of numbers according to a given rule.

Terms of a Sequence : The individual numbers that form a sequence are the terms of a sequence.

For example : 2, 4, 6, 8, 10,...... forming a sequence are called the first, second third, fourth and
fifth,. ... terms of the sequence.

The terms of a sequence in successive order 15 denoted by T’ or "a’, The nth term ‘T'n 1s called the

general term of the sequence.



* SERIES
The sum of terms of a sequence is called the series of the corresponding sequence. T, + T, + Ts +___.is
an infinite seres, where as Ty + To+ Ts + ... + Ty + Ty 15 a finite series of n terms.
S:=T1+Ta+Ti+ .+ Ty a+To 1 +T,
S =Ti+T:+Ts+ ... +Ta_a+Tu_y
Sa—=801=T,

OR [T,=S,-S,]

Ex.1 Write the first five terms of the sequence, whose nth term is a, = {1 + (-1)"}n.
Sol. a,={1+(-1)"}n

Substitutingn=1,2 3 4 and 5, we get
a={1+(-1)"}1=0;a={1+(-1)} 2=4;
a3={1+(-10}3=0;a:={l +(-1)*} 4=8;

as={1+(-1F}15=0
Thus, the required terms are : 0, 4,0, 8 and 0.

Ex.2 Find the 20th term of the sequence whose nth term 15, a, = il -;}
n+
Sol. a,= "{"—_2} Putting n = 20, we obtain ay; = —EG{EIJ ~2)
n+3 20+3
Thus, a:g = @
23

a
Ex3. The Fibonacci sequence is definedby a; =1 =a, ; ay = ap1 + @2 forn > 2. Find i

JJorn=12345,
a

Sol. Wehavea,=a=1and a,=ay; + apa
Substituting n = 3, 4, 5 and 6, we get,

Bm=axtay=1+1=2 a=a;ta=2+1=3
As=agt+taz=3+2=5 and ag=as+ay=5+3=8
a
Now, we have to find ——= forn=1,2,3,4and 5
al‘l’
a, |1
For, n=1, —=—=1
a, |1
"=g1ﬁ=£=2
a, 1
"=31ﬂ-=§— :} “=4Jﬁ.=.§.
a, 2 a3
11=i’r,ﬂ—'5:§
a. 5

LA

Hence, the required values are 1, 2,

[
s | LA
=%
Ln | oo



SERIES OF NATURAL NUMBERS
The sum of first n natural numbers i.e. 1 + 2+ 3 +______+ nis usually written as Zn.

_n(n+l)
G

The sum of squares of first n natural numbers 1.e. P+27+37+ +nis usually written as an -

2”: _n(n+1)(2n+1)
6
The sum of cubes of first n natural numbers i.e. 1° + 2° + 3° + ____ + n’is usually written as Zn] ,

e

PROGRESSON

It is not always possible to write each and every sequence of some rule

For example of pnme numbers 2, 3,5, 7, 11..._ cannot be expressed explicitly by stating a rule and we
do not have any expression for writing the general term of this sequence.

The sequence that follows a certain pattern 1s called a progression. Thus, the sequence 2, 3,5, 7, 11,... 18
not a progression. In a progression, we can always write the nth term.

Consider the following collection of numbers : (1) 1, 3,5, 7... (11) = % ?::,%

From the above collection of numbers, we observe that

(1) Each term is greater than the previous by 2.

(i1)  In each term the numerator 15 | and the denominator 1s obtained by adding 1 to the preceding
denominator,

Thus, we observe that the collection of numbers given in (1) and (1) follow a certain pattern and as such
are all progressions.

ARITHMETIC PROGRESSIONS

An arithmetic progression is that list of numbers in which the first term is given and each term,
other than the first term is obtained by adding a fixed number *d’ to the preceding term.

The fixed term *d" is known as the common difference of the arithmetic progression. It's value can be
positive, negative or zero. The first term 1s denoted by *a” or *a,” and the last term by '/".

Ex. Consider a sequence 6, 10, 14, 18,22, .

Hence, a=06,a=10.a;=14,a;4=18_a; =22
d—a [-H] 6=4
213—511=I4—1D=4
u—-a;=18-14=4

Therefore, the sequence 1s an anthmetic progression in which the first term a = 6 and the common
difference d = 4.



Ex.

Ex.

Ex.4

Sol.

Symbolical form : Let us denote the first term of an AP by a,, second term by a,,....nth term by a, and
the common difference by d. Then the AP becomes a;, a,, a;,.......a,
SO0 ay—a =az—ax=.. =ag—4ap_1=d.
General form : In general form, an anthmetic progression with first term “a’ and common difference
‘d’ can be represented as follows :
agatdat+2d,a+3d,a+4d,. ...
Finite AP : An AP in which there are only a finite number of terms is called a finite AP. It may be
noted that each such AP has a last term.
(a)  The heights (in cm) of some students of school standing in a queue in the moming assembly are
147, 148, 149, 157.
(b) The minimum temperatures (in degree Celsius) recorded for a week in the month of January in a
city arranged in ascending order are-3.1,-3.0,-29,-28§,-27,-26,-2.5
Infinite AP : An AP in which the number of terms is not finite is called infinite AP. It is note worthy
that such APs do not have a last term.
(a) L34 ...
(b) 100, 70, 40, 10,.. ..
Least Information Required : To know about an AP, the minimum information we need to know is to
know both — the first term a and the common difference d.
For instance 1f the first term a 1s 6 and the common difference d 1s 3, then AP 1s 6,9, 12, 15, ..
Similarly, when
a=-7,d=-2 the APis-7,-11,-13,....
a=10,d=0.1,the AP1s1.0,1.1,1.2,13,...
So if we know what a and d are we can list the AP.
In which of the following situations, does the list of numbers involved make an arithmetic progression,

and why?
(1) The taxi fare afier each km when the fare 1s Rs. 15 for the first km and Rs 8 for each additional
km.

(i1)  The amount of air present in a cylinder when a vacuum pump removes > of the air remaining in

the cylinder at a ime.
(111)  The cost of digging a well after every metre of digging, when it costs Rs. 150 for the first metre
and rises by Rs. 50 for each subsequent metre.
(iv)  The amount of money in the account every year, when Rs. 10000 is deposited at compound
interest 8% per annum. |INCERT)]
(1) Taxi fare for 1 km=Rs. 15 =g,
Taxi fare for 2kms=Rs. 15+ 8=Rs. 23 =a,
Taxi fare for 3 kms=Rs. 23 +8=Rs_ 31 = a,
Taxi fare for 4 kms =Rs. 31 + 8 =Rs. 39 = a; and so on.
ax-a=Rs. 23-15=Rs 8§
a;—-ax=Rs 31-23=Rs 8§
ay—-a3;=Rs 39-31=Rs 8
L.e., 4 - — ai 1s the same everytime.
So, this list of numbers form an arithmetic progression with the first term a = Rs 15 and the
commeon difference d = Rs. 8



(i1)

(iii)

(iv)

Amount of air present in the cylinder = x units (say) = a,
Amount of air present in the cylinder after one time remowval of air by the vacuum

pump=x — i=% units a;

Amount of air present in the cylinder after two time removal of air by the vacuum pump

3, 1(3x) _3x 3x 9% o [3Y_ o
=————| — [=—— —=—umis = | — | X umts = a;

4 4 16 16 4

Amount of air present in the cylinder after three times removal of air by the vacuum

¥ 2

pump=|—| x——|—| x=|1-——|| = | x = — || = | x=|— | x units = a4 and so on.
4 414 4)\4 4)\4 4
3x

r = [ ] 3 3 .

A—a; = — =X = — umts =% - =|—] X——x=—— X unus

4 4 4 4 16
As a; — a; #as — 4z, this hist of numbers does not form an AP.
Cost of digging the well after 1 metre of digging = Rs. 150 = a,
Cost of digging the well after 2 metres of digging = Rs. 150 + 50 = Rs 200 = a;
Cost of digging the well after 3 metres of digging = Rs. 200 + 50 = Rs 250 = a;
Cost of digging the well after 4 metres of digging = Rs. 250 + 50 = Rs 300 = a4
and so on.
a:—a;=Rs 200 - 150 = 50 a;—a>=Rs 250 - 200 =50
ay—a;=Rs 300 -250=50
Le., d, — a 1s the same everytime. So this list of numbers forms an AP with the first term a =
Rs. 150 and the common difference d = Rs .50

Amount of money after 1 year = Rs. 10000 [I + %J =4
8 2
Amount of money after 2 year = Rs. 10000 (l +ﬁ] =a;

3
Amount of money after 3 year = Rs. 10000 [1 + %] =a;

4
Amount of money after 4 years = Rs. 10000 (1 +%} =ay

as—a; = Rs. 10000 | 1+——) - Rs. 10000 [ 1+ ——
100 100
=Rs. 10000 [1+-3—J [1+i-1):> Rs. 10000 (1+i](_3_J
100) |~ 100 100 L 100

3 2 2
4; —a> = Rs. 10000 l+i - Rs. 10000 1+i = Rs. 10000 l+i l+i—l =
100 100 100

100
Rs. 10000 [l +i]_ [i)
100 100

As a; —a; #4a; — a,, this list of numbers does not form an AP.



Ex.5 Write first four terms of the AP, when the first term a and the common difference d are given as follows

()a=4,d=5 ()a=-125d=-0.25
Sol. (1) a=4 d=5
First term, a=4
Second term =4+d=4+5=9
Third term =0+d=9+5=14
Fourth term =14+d=14+15=19

Hence, first four terms of the given AP are 4, 9, 14, 19.

(i) a=-125,d=-0.25
Firstterm=a= —-1.25
Secondterm=-125+d=-125+(-025)=-1.50
Third term=-1.50+d=-1.50 + (-0.25)=- 1.75
Fourthterm=-175+d=-1.75+ (-025)=-2.00
Hence, first four terms of the given AP are — 1.25, - 1.50, - 1.75,- 2.00

31 1 3

Ex.6 For the AP 5,5,-5,—5 ... write the first term a and the common difference d. Also write the next
two terms after the given last term - %
Sol. Wehavea, = i,az =l,.r1!,=—l,.u_.¥=-i and so on.
2 2 2 2

Thus, a=

= d=-1

MNow, we find the successor of - -;-

a; = (-E]+d=[-iJ+{—I}=—E
2 2 2

5 7
Th " ='i+d= —_— —] = ——
en as = as [ EJ (—1) 3

g 3 8 7
Hence, the next two terms after the given term — Eare - -

2



GEOMETRIC PROGRESSION
A sequence of non-zero numbers ay, as, a3,.....8, 18 said to be a geometric sequence or G.P.

: a a a
it 2 3 "4 =
a, [ iy

T
ie. iff —=L= 3 constant for all n.
ey

This constant is called the common ratio of the G.P. and is usually denoted by ‘r’. e.g., 3,9, 27 81,._..
A general GP.is a, ar, arz,.._
When the terms of a geometric sequence are added, we get a geometric series.
HARMONIC PROGRESSION
A sequence of non-zero numbers ay, as,....a, 1s said to be a harmonic sequence or H.P.
12 1 = |

off —— — ... —arein AP.

a, a, dy a,

eg, (1)12,6,4,3..... (un)10,30,-30,-10,-6,.....
A general HP. is i I : ]
a a+d a+2d

Where is the first term and d 15 the common difference of the A P.

s TR

Ex.7
Sol.

GENERAL TERM OF AN ARITHEMETIC PROGRESSION

The formula for writing general term or the nth term of an anthmetic progression 1s
a,=a+(n-1)d

Where, a 15 the first term of arithmetic progression,

and d 1s the common difference of anthmetic progression.

r'" TERM OF FINITE ARITHMETIC PROGRESSION FROM THE END
Let there be an arithmetic progression with first term a and common difference d. If there are n terms in
the arthmetic progression, then
" term from the end=a + (n—)d
Also, if 7is the last term of the arithmetic progression then r™ term from the end is the r™ term of an
arithmetic progression whose first term 1s ¢ and common difference is — d.
" term form the end = ¢ + (r—1)(-d)
Find the 30th term of the AP : 10,7, 4.__. INCERT]
The given AP 15 10,7.4,._
Here, a=10,d=7-10=-3andn= 30
wehavea,=a+(n-1)d
So, ayp=10+(30-1)(-3) =% a3 =10-87 =  ay=-77
The 30" term of the given AP is — 77.



Ex.8 The 6" term of an arithmetic progression is — 10 and the 10" term is — 26. Determine the 15" term of the

AP.
Sol. Let first term and the common difference of the AP be a and d respectively.
6" term = - 10 (Given)
= a+t5(6-1)d=-10 [~ a=a+(n-1)d]
= a+5d=-10 -o.(1)

10" term = - 26 (Given)
= a+(l0-1)d=-26
= a+9d=-26 (i)
Solving (1) and (i1) we get
a=10,d=-4
Therefore, 15" term of the AP
= a+(15-1)d [*- an=a+ (n—1)d]
= a+l4d
= 10 + 14 (-4)
= 10— 56 = - 46
Hence, the 15™ term of AP is — 46.

Ex.9 Find the 6th term from the end of the AP 17, 14, 11,..._, - 40.
Sol. The given AP 17,14, 11,.._, - 40

: a=17.d=14-17=-3 /=-40

Let there be n terms in the given AP.

Then, nth term = - 40

atn-1d=-40 [~ra,=a+(n-1)d]

17+ (n-1)(-3)=-40

(n-1)(-3)=-40-17

(n-1)(-3)=-57

Here

n-1= ——

-3
n-1=19
n=19+1
n=20
¢, there are 20 terms in the given AP, Now, 6th term from the end
a+(20-6)d [+ rth term from the end = a + (n — r)d]
a+14d
17+ 14(-3)
17-42=-25
Hence, the 6th term from the end of the given AP 1s — 25.

I|I|I|I|§UUUUUUUU



Ex.10 is 200 any term of the sequence 3,7, 11, 15,...7

Sol.

The given sequence 1s 3, 7, 11, 15,...
p-a=7-3=4 — az-a=11-7=4 = a-a;=15-11=4
AS g — ay 1s the same fork =1, 2, 3, etc., the given sequence form an AP.
Here,a=3,d=4
Let 200 be the nth term of the given sequence. Then,
a, =200

= a+(n-1)d=200 = 3+(n-1)4=200

197 197 201
= m-1)=— = n= —+1 =>n=—0,

. 4
But n should be a positive integer. So, 200 is not term of the given sequence.

L

COMPETITION WINDOW

GENERAL TERM OF A.G.P.
The nth terms of a G.P. is a_ ar.._ar"" is m

rth TERM FROM THE END OF FINITE G.P.

Let a be the first term and r be the common ratio of a finite G.P. consisting of n terms, then
[rth term from the end =ar |
Also, 1f 715 the last term of the G P.then

n-1
rth term from the end = F[l}
-

GENERAL TERM OF A H.P.

To find the nth term of an H.P., find the nth term of the corresponding A P. obtained by the reciprocals
of the terms of the given H.P. Now the reciprocal of the nth term of an AP, will be the nth term of the
HP.

Try out the Following:

¥

Find the 9" term and the general term of the progression 4L-—

Which term of the G.P. 5, 10, 20,40, .. 15 51207
The fourth, seventh and the last term of a G.P. are 10, 80 and 2560 respectively
Find the first term and the number of terms in the G.P.
Find the 9th term of progression o + < + <. + 23 +
7 14 21 28
If the pth term of a H.P. 1s gr and it’s gth term is pr, then find 1t’s rth term.

Find the é6th term of the series 2 + I%+ I;




ANSWER KEY
1

1. 64; (-1 27 2. 11" term 3. %;Izmms 4'E 5.pq



SELECTION OF TERMS IN AN AP

Sometimes we require certain number of terms in AP. The following ways of selecting terms are

generally very convenient.

Number of terms Terms Common difference
3 a-d aa+d d
4 a-3d a-da+d a+3d 2d
5 a-2d,a-d aa+d a+2d d
6 a—-5d,a-3d,a-d,a+3d, a+5d 2d

It should be noted that in case of an odd number of terms, the middle term 15 a and the common
difference 1s d while in case of an even number of terms the middle terms are a — d, a + d and the

common difference 1s 2d.

Remark—1 :  If the sum of terms 1s not given, then selectterms asa a+d,a+2d,._ .

Remark-2 : [If three numbers a, b, ¢ in order are in AP. Then
b - a= Common difference=c-b
— b-a=c=b =5 2b=a+c

Thus, a, b, ¢ are in AP if and only 1f

Remark-3: Ifa, b, carein AP, then b 1s known as the anithmetic mean (AM) between a and c.

Remark—4 : Ifa, x, barein AP Then,

2x=at+bh—o x= ath

Thus, AM between a and b 15 ud ; d A

~

S

Ex.11
Sol.

Ex.12
Sol.

The sum of three numbers in AP 1s -3, and their product is 8. Find the numbers.
Let the numbers be (a —d), a, (a + d). Then,

Sum=-3 = (a-d)j+ta+(a+d)=-3 = Ja=-3 = a=-1

Now, product = 8

= (a-d)(a)(a+d)=8 = aa-d)=§

=  (h{l=d)=8 [ a=21]

= =9 =d=+3

If d = 3, the numbers are -4, -1, 2. If d =- 3, the numbers are 2, - 1 -4

Thus, the numbers are —4.-1,2o0r2 -1,-4

Find four numbers in AP, whose sum 1s 20 and the sum of whose squares 1s 120.
Let the numbers be (a — 3d), (a —=d), (a + d), (a + 3d). Then,

Sum = 20

=4 (a-3d)+(ad)+(a+d)+(a+3d)=20=> 4a=20=a=>5

Now sum of the squares = 120

= (a-3dP+(a-dy+(a+d)y+(a+3dy’=120

=  4a’+20d° =120

= a+5d'=30 > 25+5d4°=30

=  25+5d8°=30 » S5d=5=d=+1

Ifd =1, then the numbers are 2. 4, 6, 8. If d = - 1, then the numbers are 8, 6,4, 2.

Thus, the numbers are 2, 4. 6, 8 or 8, 6, 4. 2.



Ex.13 If2x, x+ 10, 3x + 2 are in AP. Find the value of x.

Sol. Since, 2x_ x+ 10, 3x + 2 are in AP.
' 2(x+10)=2x+(3x+2)
bhas. 2x+20=5x+2
=5 Ix=18
=5 x=6.
[COMPETITION WINDOW
SELECTION OF TERMS IN G.P.
Sometimes it is required to select a finite number of terms in G_P. It 1s always convenient if we select the
terms in the following manner :
No. of Terms Terms Common Ratio
3 a R
—,a,ar
#
4 a a 3 rl
5. . drdr
o
5 a da 7 r
= i ar, ar
rr
If the product of the numbers is not given, then the numbers are taken as a, ar, ar ar ...
TRY OUT THE FOLLOWING
1. If the sum of three numbers in G.P. 15 38 and their product is 1728, find them.
2, Find the three numbers in G.P. is whose sum 1s 13 and the sum of whose squares 15 91.
3. Find four numbers in G.P. whose sum 15 85 and product 1s 4096.
4. Three numbers are in G.P. whose sum 1s 70. If the extremes be each multiplied by 4 and the means by 5,
they will be in A P. Find the numbers.
5. Find four numbers in G_P. in which the third term 1s greater than the first by 9 and the second term is
greater than the fourth by 18.
6. The product of first three terms of a G.P. 15 1000. If 6 15 added to 1t’s second term and 7 added to its

third term, the terms become in A_P. Find the G.P.

ANSWERS

2.1,3,90r9,3,1 3.1,4,16,640r64, 16,4, 1
5.3,-6,12,-24 6. 5,10, 20,... or 20, 10, 5...

1.8,12, 18, 0r 18,12, 8
4. 10, 20, 40, or 40, 20, 10




* SUM TO N TERMS OF AN ARITHMETIC PROGRESSION
The sum 5, of n terms of an arnithmetic progression with first term “a’ and common difference 'd’ 15

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

OR S =Zla+1]
7]

Where ¢ = last term.

Remark-1 :  In the formula 8, = %[Zu +(n— 1) d], there are four quantities viz. S,,, a, nand d. If any

three of these are known, the fourth can be determined. Sometimes, two of these
quantities are given.
In such a ease, remaining two quantities are provided by some other relation.
Remark-2 : [f the sum 5, of n terms of a sequence 1s given, then n'™ term a® of the sequence can be
determined by using the following formula :
ay = Sn T Sn -1
i.e., the nth term of an AP is the difference of the sum to first n terms and the sum to first ( n — 1) terms
of it.

L 1A

Ex.14 Find the sum of the AP: — —,—,
151210

.. to 11 terms. [NCERT]

Sol. Here a= L
15

| 1

12 15 60
n=11
We know that

= Sn=§[23+{n—]]d]

= S]l=u 2 L +“1—} i :,‘;-S”=-1.—l. £+l
2] \15 60 2115 6

= S1l=u|iij|:} S”=E
2110

So, the sum of the first 11 terms of the given AP 1s %

Ex.15 Findthesum : 34+ 32+ 30+ ...+ 10
Sol. 34+32+30+_._+10
This is an AP

Here, a=34

d=32-34=-2

f =10
Let the number of terms of the AP be n.
We know that

a,=a+(n-1)d




=% 10=34+n-1)(-2) => (n-1)(-2)=-24
O .

Again, we know that

" _ 13
Sa= E(a+ =8 =-2—(34+Iﬂ]

foms S] 3= 286
Hence, the required sum is 286.

Ex.16 Find the sum of all natural numbers between 100 and 200 which are divisible by 4.
Sol.  All natural numbers between 100 and 200 which are divisible by 4 are

104, 108, 112, 116,....196

Here, a; =104
a: = 108
a;=112

au=116

am-a,=108-104=4
az-a=112-108=4
u-a3=116-112=4

ap—ay=az—az=ag—as;= ..._(=4each)
% This sequence is an arithmetic progression whose common difference is 4.
Here, a=104

d=4

£=196
Let the number of terms be n. Then
f=a+(n-1)d
196=104 +(n-1)4
196 -104=(n- 14
92=(n-1)4 = (n-1)4=92
n-1= 2 = n-1=23

4

= n=23+1=-n=24
Again, we know that

b iU

Su= ~(a+f)

k| =



Ex.17
Sol.

Ex.18
Sol.

=  Su= [%]{1&4 +196)

= (12} (300) = 3600
Hence, the required sum 1s 3600.

Find the number of terms of the AP 54, 51, 48, _so that their sum is 513.
The given AP is 54, 51,48, ..

Here,a=54,d=51-54=-3

Let the sum of n terms of this AP be 513.

We know that

Sn=%[la+{n—-l}d]
- 513=%[2{54]+{11—!]{—3}] :>513=%[|{IS—3[1+3]
= 5]3=g[1]]—3n] = 1026 =n[111 -3n]
=  1026=111ln-3n" = 3n°-11ln+ 1026 =10
= n=3Tn+342=0 [Dividing throughout by 3]
= n’—18n—19n+342=0 =  n(n-18)—19(n-18)=0
= (n-18)(n—19)=0 — n-18=0orn-19-0
= n=1819

Hence, the sum of 18 terms or 19 terms of the given AP 15 513.
Note : Actually 19" term

dig
= a+(19-1)d [‘rap=a+(n-1)d]
= a+18d
= 54+ 18 (-3)
= 54-54=10
Find the AP whose sum to n terms is 2n” + n.
Here, S,=2n"+n  (Given)
Putn=1,2 3 4 ___ insuccession, we get
S =2(1)+1=2+1=3 S:=2(2)+2=8+2=10
S;=2(3)+3=18+3=21 Sa=2(4+4=32+4=136
and so on.
a,=5=3

4'-13=S]—S|=1D—3=?
3=5:-5:=21-10=11
2,=8,-8;=36-21=15



Ex.19

Sol.

and so on.
Hence, the required AP 1s 3, 7, 11, 15,...

200 logs are stacked in the following manner : 20 logs in the bottom row, 19 in the next row, 18 in the
row next to it and so on (see figure). In how many rows are the 200 logs placed and how many logs are
in the top row?

[NCERT]

The number of logs in the bottom row, next row, row next to it and so on form the sequence
20,19,18,17, .......
Ay =43 = 19=-20=-1
a3 —a= 18-19=-1
ay—a3=17-18=-1
1., d + 1 — 8 15 the same everytime.
So, the above sequence forms an AP.
Here, a= 20
d=-1
Sn =200
We know that

Sn=%[2a+{n—]]d]

n

200= 2 [2(20) + (a~1) (-1)]

I
I

2nn=-;-[4u—n+1]

n
200 5 [41 —n]
n[41 —n] =400
n’ —4in+400=0
n{n-25n)-16(m-25)=0
n-25=0o0rn-16=0
n=25 16
Hence, the number of rows 1s etther 25 or 16.
Now, number of logs in row
Number of logs in 25th row
das
a+(25-1)d ["an=a+ (n-1)d]
a+24d
20+24(-1) = 20-24=-4
Which 1s not possible.
Therefore, n = 16 and
Number of log in top row
Number of logs in 16th row
a1
at(le-1)d [ra,=a+(n-1)d]

400 =n [41 —n]

41n-n’ =400
n—25n—16n+400=0
(n-25)(n-16)=10
n=25o0rn=16

puou gy
Juuu U



= a+15d
= 20+ 15(-1)
= 20-15=5

Hence, the 200 logs are placed in 16 rows and there are 5 logs in the top row.

COMPETITION WINDOW

SUM OF n TERMS OF A.G.P.
If S, is the sum of first n terms of the G.P_a_ar_ar.____

ie,S,=a+ar+ar+ . . +ar"  then |§" =ﬂ(1*r")ﬂra{rn ';lj r#l
—_ r—

a=-rf rf—-ag : ;
Also, | §° = I ar T’ r = 1, where ¢ 1s the last term 1.e. the nth term .
-r r-

Forr=1 Sn=na
SUM OF AN INFINITE G.P.

The sum of an infimite G.P. with first term a and common ratio r, where -1 <r =<1, 15

Ifr = 1, then the sum of an infinite G.P. tends to infinity.
SUM OF n TERMS OF A H. P.
There 1s no specific formula to find the sum of n terms of H.P. To solve the questions of this

progression, first of all convert it in A P. then use the properties of A P.
TRY OUT THE FOLLOWING

1. Find the sum of seven terms of the G.P. 3,6, 12, ..
2 Find the sum to 7 terms of the sequence l+i1+i . i-i- iqd-i . i1+ i-{ri“ :
S5 N e s 5 @E S S
3 Find the sum of the series 2 + 6 +18 +.__ + 4374
4. How many terms of the sequence 1, 4, 16, 64._.. will make the sum 54617
5. Find the sum to infinite of the GP.—>, > —>
4 16 64
6. The first term of a G.P. 1s 2 and the sum of infinty 1s 6. Find the common ratio
7. If each term of an infinite G.P. is twice the sum of the terms following it, then find the common ratio of
the G.P.
ANSWERS
1. 381 2. EIiiv-- Ij } 3. 6560 4 -1 5 3 ﬁ.l
62 5 3 3
¥* PROPERTIES OF ARITHMETICAL PROGRESSIONS
1. If a constant 15 added to or subtracted from each term of an A P, then the resulting sequence 1s also an
A_P. with the same common difference.
2, If each term of a given AP. 1s multiphied or divided by a non-zero constant K, then the resulting
sequence 15 also an A P. with common difference Kd or d/K, where d 1s the common difference of the
given A P
3. In a finite AP, the sum of the terms equidistant from the beginning and end 1s always same and 15 equal

to the sum of first and last term.




Three numbersa, b, ¢, aremm AP iff 2b=a + c.

5. A sequence 1s an A P. iff it’s nth term 1s a linear expression inn 1.e, a, = A, + B are constants. In such a
case, the coefficient of n 15 the common difference of the A P.
6. A sequence 1s an AP, iff the sum of it’s first n terms 15 of the form An” + Bn, where A_ B are constants.
independent of n. In such a case, the common difference 1s 2 A
7. If the terms of an A_P. are chosen at regular intervals, then they form an A P.
COMPETITION WINDOW
ARITHMETIC MEANS
1. If there numbers a_ b, ¢ are in A P_ then b 15 called the arithmetic mean (A M.) between a and c.
2. The arithmetic mean between two numbers a and b is < +h
3 Ay A; A, are said to be n A M s between two numbers aand b iffa, Ay, A, A, barein Ap.
Let d be the common difference of the AP,
Clearly, b= (n+ 2)th term of the A P.
= b=a+(n+1)d
s b-a
n+l
Hence, !!L[=ﬂ+d=a+b_ﬂ ,As=a+2d=a+ E(b—a']
n+l n+1
An=a+nd=a+—ﬂ{b_ﬂ}
n+l
4. The sum of n AM.’s between two numbers a and b 15 n times the single A M. between then 1.e,
[a+ﬁ}
n
2
GEOMETRIC MEANS
1. If three non-zero numbers a, b, ¢ are in G.P. then b is called the geometric mean (G.M.) between a and b.
X The geometric mean between two positive numbers a and b 1s Ja_b
HARMONIC MEAN
1. If three non-zero numbers a, b, ¢ are in H P, then 15 called the harmonic mean (H . M.) between a and b,
2, The harmonic mean between numbers a and b is ?.ubb
a+
Remark : If A, G_ H denote respectively. the A M. the G.M. and the H M. between two distinct
positive numbers, then
(1) A, G, Hare in G.P. (mMA=G>=H
* SYNOPSIS
1. Sequence : A sequence 15 an ordered arrangement of numbers according to a given rule.
2, Terms : The numbers in a sequence are called its terms.
k1 Series : The sum of terms of a sequence 15 called the senes of the corresponding sequence.
4. Progression : A progression is a sequence whose terms obey a certain pattern.
5. Arithmetic Progression : Arithmetic progression is a sequence if the difference of a term a and 1ts

predecessor 1s always constant.




Common Difference : The difference between two successive terms of an A_P. 15 called common
difference.

General Term : General term or nth term or last termofan AP s T, = /=a,=a +(n- 1) d, where ‘a’
15 the first term and ‘d” the common difference.

Sum of n terms of an AP, : § =%{2a +(n-1)d} :%{a + £}

Where f =lastterm=a+(n-1)d
nth term, a, = S, - S,



EXERCISE -1 (FOR SCHOOL/BOARD EXAMS)

OBJECTIVE TYPE QUESTIONS

CHOOSE THE CORRECT ONE

1.

10.

11.

If the sum of first n terms of an AP be 3n” — n and it’s common difference is 6. then its first term is -
(A)2 (B)3 (€)1 (D) 4

If 7" and 13" terms of an A P. be 34 and 64, respectively, then it’s 18" term is :
(A) 87 (B) 88 (C) 89 (D) 90

The sum of all 2-digit odd numbers is :
(A) 2475 (B) 2530 (C) 4905 (D) 5049

The fourth term of an A.P. 1s 4. Then the sum of the first 7 terms 1s
(A) 4 (B) 28 (C) 16 (D) 40

Inan AP.s; =6, 5= 105, then s, : 5,3 15 same as :
(A)(n+3):(n-3) (B)(n+3):n (C)n:(n-3) (D) None of these

In an AP s; =6, 54 = 3, then it's common difference is equal to :
(A)3 (B)-1 (C) 1 (D) None of these

The number of terms common to the two AP. s
2+5+8+11+ .. +98and 3 +8+13+ 18+ ___ + 198
(A) 33 (B) 40 (C)7 (D) None of these

(p + q)th and (p — g)th terms of an A P. are respectively m and n, The P" term is :

(A) —;~{m+n} (B) Vmn (Cym+n (D) mn

The first, second and last terms of an A.P. are a, b and 2a. The number of terms in the A.P. 1s:
b b a a

a B C D

{}.’J-E ( }b+a ( }b--a ( }a+b

Let sy, s2, 53 be the sums of n terms of three series in AP, the first term of each being 1 and the common
differences 1, 2, 3 respectively. If s; + s; = As, | then the value of A1s:

(A)1 (B)2 (C)3 (D) None of these

Sum of first 5 terms of an A_P. 15 one fourth of the sum of next five terms. If the first term = 2, then the

common difference of the A P. 15 ¢
(A) 6 (B)-6 (C)3 (D) None of these



12.

13.

14.

15.

16.

17.

18.

19.

20.

Ifx,y, zare in AP then the value of (x + y—z) ( y + z—x) 1s equal to :
(A)8yz—3y' -4z (B)8yz-3z -4y’ (C)8yz+3y -4z (D)8yz-3y +47

The number of numbers between 105 and 1000 which are divisible by 7 1s :
(A) 142 (B) 128 (C) 127 (D) None of these

If the numbers a, b, ¢, d, e form an A P. then the value of a—4b + 6c —4d + e 1s equal to :
(A)1 B)2 (C)o (D) None of these

If 5, denotes the sum of first n terms of an A P., whose common difference 15 d, then s, — 28,0 + 502
(n>2)1s equal to :
(A) 2d (B)-d (C)d (D) None of these

The sum of all 2-digited numbers which leave remainder 1 when divided by 3 1s:
(A) 1616 (B) 1602 (C) 1605 (D) None of these

The first term of an A P. of consecutive integers is p° + 1. The sum of 2p + 1 terms of this series can be
expressed as :
(A)p+1) B)2p+1)(p+ 1) ©@+1) (D)p3+(p+ 1)

If the sum of n terms of an AP is 2n” 5n_ then its nth term is —
(A)4n—3 (B)3n—4 (C)4n +3 (D)3n+4

If the last term of an AP 15 119 and the 8th term from the end i1s 91 then the common difference of the
AP s -
(A)2 (B) 4 (C)3 (D)-3

If (a,) = {2.5,2.51,2.52,.. .} and {bs} = {3.72,3.73, 3.74,...} be two AP’s then a;00005 — bioooos =
(A)-122 (B) 1.22 (©)12 (D) - 1.02




ANSWER KEY

Que. 1 (2 [3 [4 |5 10 (11 [12 [13 [14 |15
Ans. A |[C |[A [B [A B |B |A |C [C |C
 Que. 16 (17 _[18 [19 [20
Ans. C |D |[C [B |A




EXERCISE -2 (FOR SCHOOL/BOARD EXAMS

15.
16.

18.
19.

21.
22,

Mo s

SUBJECTIVE TYPE QUESTIONS

VERY SHORT ANSWER TYPE
Write the first five terms of each of the sequences, whose nth terms are:

(i) a, =@ (i) a, ol (=" (iii) a, = n|i ] (iv) a, = (-1)*" 5*
n

Find the indicated terms 1n each of the following sequences whose nth terms are:

n +5

3..3 n-—n+l 1,3
"'n

(Ja,=2"+n";a (i1) @, = — ay, (i) a, = (-1) rag (v)a,=(n—=1)(2-n)(3+n);ay

n
Write the first five terms of each of the following sequences and obtain the corresponding series.
()a,=1,a,=a,;+2,n>2 (n)a; =4,a,.,=2na,

Write the first term a and the common difference d of the AP :-5,-1,3,7....

Write the first term a and the common difference d of the AP - -1.1,-3.1,-51,-7.1......

: - : ; : 1
Write the arithmetic progression when first term a = - 1 and common difference d = =

Write the arithmetic progression when first term a = - 1.5 and common difference d = - 0.5.
Find the common difference and write the next four terms of the AP : l%% ......

Write the sequence with nth term, a, =3 + 4n.

Find out whether the sequence 3, 3,3, 3, ... 1san AP Ifitis, find out the commeon difference.
Find the common difference andq)wr_i}te {._he_lnext two terms of the AP : 1.8,20,22 24 .

Find out whether the sequence 17,37, 5° 77, ... 1s an AP_If it 1s, find out the common difference.

Find the common difference and write the next two terms of the AP 0, Z%%
Find the 18" term of the AP. 4/2,34/2, 542 ...

Which term of the AP : 84, 80, 76,...1s 07

Is 302 a term of the AP : 3,8, 13,...7

How many terms are there inthe AP : 7 13,19, .. 2057

Find the sum of the arithmetic prnge.-?.siun:_! =26, -24 -22 .. to 36 terms.
Show that the sequence defined by a, =2n" + 3 1snot an A P.

Find the 14th term ofthe AP. 9.5 1, -3___

Find the nth term of the sequencem -1, m-3 m-5,.._

Is—150 atermofthe AP 11,85, 2.

SHORT ANSWER TYPE QUESTIONS

Show that the sequence defined by a, = 5n— 7 is an AP. Find 1ts common difference.

Prove that no matter what the real numbers a and b are, the sequence with nth term a + nb 1s always an
AP. What 15 the common difference?

The first term of an AP 1s 5, the common difference is 3 and the last term 15 80, find the number of
terms.

If the nth term of the AP. 9, 7, 5_.. 1s same as the nth term of the AP. 15,12, 9,. .. find n.

Find the 12th term from the end of the arithmetic progression : 3,5,7,9,.....2017

Find n if the given value of x is the nth term of the AP : 5%,] 1, il’j%, 22 . .. %x=3550

Which term of the AP - 3. 10, 17._._. will be 84 more than its 13™ term?



10.
11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.

22,
23,

27

Ehpe 8 82385 &

Find the 8th term from the end of the AP : 7,10, 13,. ... 184

Find the value of x for which (Bx + 4), (6x —2) and (2x + 7) are in AP.

If the sum of a certain number of terms starting from first of an AP 25 22 19, .., is 116. Find the last term.
How many terms of he sequence 18, 16, 14,.. .. Should be taken so that their sum is zero?

Find the sum of first n odd natural numbers.

Find the sum of all even integers between 101 and 999.

1
Find the sum : 7 + IDE + 14+ + 84

Find the sum of the first 15 terms of the sequence having nth term as : a, = 3 +4n,

The 6th and 17th terms of an AP are 19 and 41 respectively, find the 40th term.

In a certain AP, the 24th term is twice the 10th term. Prove that the 72nd term is twice the 34th term.

Find the second term and nth term of an AP whose 6th term is 12 and the Sth term is 22

An AP consists of 60 terms. If the first and the last terms be 7 and 125 respectively, find 32nd term.

Find 4y —a., forthe AP:a, a+d a+2d a+3d.....

Two arithmetic progressions have the same common difference. The difference between their 100th terms is 100,
what is the difference between their 1000th terms?

Find the term of the arithmetic progression 9, 12, 15, 18,.... Which is 39 more than its 36th term.

The sum of three terms of AP. Is 21 and the product of the first and the third terms exceeds the second term by 6,
find three terms.

The sum of three numbers in AP. 1s 12 and the sum of their cubes is 288. Find the numbers.

Show that (a—b)°, (a” + b’) and (a + b)’ are in AP.

How many terms are there in the AP whose first and fifth terms are — 14 and 2 respectively and the sum of the
terms is 407

The first and the last terms of an AP are 17 and 350 respectively. If the common difference is 9, how many terms
are there and what is their sum?

Show that the sum of all odd integers between 1 and 1000 which are divisible by 3 is 83667,

In an AP if the 5th and 12th terms are 30 and 65 respectively, what is the sum of first 20 terms?

Find the sum of the first 25 terms of an AP whose nth terms is given by a, =2 — 3n.

Ifx, x+ 10and 3x + 2 are in A_P_, find the value of x.

Ifx+1,3xand 4x + 2 are in A_P., find the fifth term of A P,

1 1 1 5
If 7 : are in A_P., then prove that b =a'+¢’
b+c c+a a+b
a" +b" )
Ifa, n_l—b"_l and b are in A P. and a # b, then find the value of n.
a +

Find the nth term and 100" term of the sequence 7+ 3—1-5.. ..
Which term of the A P.. 3 8, 13, 18_..__. is T&?
Which term of the AP, 21, 18, 15,.. 15— 817
Which term of the AP 121, 117, 113, is it’s first negative term?
Which term of the sequence 114, 109, 104,__. is the first negative term?
How many terms are there in the A P. -I,j,-z,i, ..... ]_El-_;-

f 3 2 3
How many two digit numbers are divisible by 37
How many three digit numbers are divisible by 57
If the 5th and 21st terms of an AP, are 14 and — 14 respectively, then which term of the A P. is zero?
In an AP, the fourth term exceeds four times the 12th term by one and the third term exceeds twice the tenth
term by five, find the A P.
Determine the A P. whose fourth term is 15 and the difference of 6th term from 10th term is 16.
The 4th term of an A_P. is zero, prove that its 25th term is triple its 11™ term.

¥



59.

aRas

If the pth term of an A P. is l and gth term of an A P. is l then show that its (pg)th term is 1.
q q

The sum of three numbers in A_P. is 21 and their product is 231. Find the numbers.
The sum of three numbers in A_P. is 3 and their product is — 35. Find the numbers.
Divided 20 into four parts which are in A.P. such that the product of the first and fourth and the product of the
second and third is in the ratio 2 ; 3.
If the sum of first n terms of an A_P. is given by 5, = 3n” + 3n, find the nth term of the A P.
The sum of the first 9 terms of an AP, is 8] and the sum of it’s first 20 terms is 400, Find the first term, the
common difference and the sum upto 15" term
The sum of n terms of two arithmetic progressions are in the ratio (3n + 8) : {(7n + 13).Find the ratio of their
(1) 12th terms {1i) 15th terms.
If s,=n'pand s, =m’p, m # nisan A P. prove that 5p = p.
The first, second and the last terms of an A P. are m, n and 2m respectively. Show that it's sum is %

n—m
If the mth term of an AP. is 20 and nth term is 10, then show that sum of it's first (m + n) terms is

m;"[30+ 19 }

m=n
If 5y, 52, 85 are the sum of n terms of three arithmetic progressions, the first term of each being unity and the
respective common difference being 1, 2, 3; prove that 5, + 5: = 2s..

Two A.P."s have the same common difference. If the first term of the two A P's are 3 and 8 respectively, find the
difference between their sum to first 30 terms.

If in an A P., the sum of 12 terms 15 equal to 18 and the sum of 18 terms. is equal to 12, then prove that the sum of
30 terms 1s — 30,

Find the sum of all two digit natural numbers which are divisible by 4.

Find the sum of all 3-digit natural numbers which are divisible by 13.

Find the sum of all 2-digit numbers which when divided by 5 leave remainder 1.

Find the sum of all multiples of 9 lying between 300 and 700,

LONG ANSWER TYPE QUESTION

If pth, gth and rth terms of an AP are a, b, c respectively, then show that ;
(Ma(@-r+b(r—p)+ci(p-q)=0, (i)(a-b)r+(b—c)p+(c—ajg=0

In a garden bed, there are 23 rose plants in the first row, twenty one in the second row, nineteen in the third row
and so on. There are five plants in the last row. How many rows are there of rose plants?

1 1 1
If the mth term of an AP 15 — and the nth term is — | show that the sum of mn terms i1s E{rrmi- 1)
n m

If the sum of m terms of an AP is the same as the sum of its n terms, show that the sum of its (m + n) terms is
ZETo,
The sum of the first p,q,r terms of an AP. are a b.c respectively. Show that:

b
S(g-r)+—(r=p)+=(p-q)=0
q q r

A manufacturer of radio sets produced 600 units in the third year and 700 units in the seventh year. Assuming that
the product increases uniformly by a fixed number every year, find (i) the production in the first year
(ii} the total product in 7 years and (i) the product in the 10th year.



10.

11.

12.

13.

14.

15.

16.

17.

18.

A man is employed to count Rs. 10710, He counts at the rate of Rs. 180 per minute for half an hour, After this he
counts at the rate of Ks 3 less every minute thatn the preceding minute. Find the time taken by him to count the
entire amount.

A man arranges to pay off a debt of Rs. 3600 by 40 annual installments which form an arithmetic series.
When 30 of the installments are paid, he dies leaving one-third of the debt unpaid, find the value of the first
installment.

A ladder has rungs 25 cm apart. The rungs decrease uniformly in length from 45 cm at the bottom to 25 cm at the
top. If the top and bottom rungs are 2.5 metre apart, what is the length of the wood required for the rungs?

The digits of a positive integer, having three digits, are in A P. and their sum is 15. The number obtained by
reversing the digits is 594 less than the original number. Find the number.

Two cars start together in the same direction from the same place. The first goes with uniform speed of 10 km/h.

The second goes at a speed of 8 km'h in the first hour and increases the speed by %km each succeeding hour,
After how many hours will the second car overtake the first car if both cars go non — stop?

A man repays a loan of Rs. 3250 by paying Rs. 20 in the first month and then increases the payment by Rs. 15
every month. How long will it take him to clear the loan?

150 workers were engaged to finish a piece of work in a certain number of days. Four workers dropped the second
day, four more workers dropped the third day and so on. It takes 8 more days to finish the work now. Find the
number of days in which the work was completed.

Along a road lie an odd number of stones place at intervals of 10 metres. These stones have to be assembled
around the middle stone. A person can carry only one stone at a time. A man carried the job with one of the end
stones by carrying them in succession. In carrying all the stones he covered a distance of 3 km. Find the number
of stones.

The interior angles of a polygon are in arithmetic progression. The smallest angle is 120°, and the common
difference is 5. Find the number of sides of the polygon.

A man saved Rs. 16500 in ten years after the first he saved Rs. 100 more than he did in the preceding year. How
much did he save in the first year?

A man arranges to pay off a debt of Rs. 3600 by 40 annual installments which form an arithmetic series. When 30
of the installments are paid, he dies leaving one-third of the debt unpaid, find the value of the first installment.

A piece of equipment cost a certain factory Rs. 600.000, If it depreciates in value, 15% the first, 13.53% the next
year, 12% the third vear and so on. What will be it’s value at the end of 10 years, all percentages applying to the
original cost?



ARITHMETIC PROGRESSIONS ANSWER KEY EXERCISE -2 (X)-CBSE

. VERY SHORT ANSWER TYPE QUESTIONS
-15-73 -11 3-25 -4 392 75
L) —,—,—,—and (i) 0,—,—,—and — i) —,—,—,2land — (iv) 25,- 125, 625, - 3125 and 15625
2 6 6 2 2 3 4 5 22 2 2
91
2. (i) 35 (i) 10 (iii) 729 (iv) - 7866 3. (i) 1,3,5,7,9:1+3+5+ 749 (ii)4,8 32 192, 1536: 4+ 832+ 192 + 1536
| . 4
4. a=-5d=4 S.a=-11,d=2 6 —-1,——,0,—,1,... .. =18, -2,:25,3,....
2 2
11 16 21 26
8. —a,=—,d;,=—,a,=—, 4, =— 9. 7,11,15,19,... 10. Yes,d=0 1Ld=02 a3=26,2,=28
4 4 4 - 4
1 5 26
12. No 13. 4 :E; as =1, a; s a; = 14. 3542 15 22™ term 16. No 17. 34
18. 324 20.-43 2l.m-2n+1 22 Neo
. SHORT ANSWER TYPE QUESTIONS
15 ;
1.5 2b 326 4.7 5179 6.100 7.25th 8.163 9. > 10.4  11.19 12.n° 13246950
2093
14. - 15. 525 16.87 18.3,=-8,3,=5n—18 19.69 20.10d 21.100 22.49th 23.1, 7,13
24.2. 4 bort, 4,2 26. 10. 27.38.6973 29. 1150 30.— 925 MN.x=9 J2.24 M.|
35.11-4n,-389 36. 16th 37. 15th, 8" 38. 32nd 39. 24th 40.27 41.30 42.180
43.3rd 44,27, 25 23 21 45.3,7,11,15,19,.... 483, 7 1lorll, 7,3 49.-51,70r7,1,-5
50.2,4, 6and 8 51.10n-2 §2.a=1,d=2,55=225 53.(i) 7: 16 (ii)95:21% 58.150 60. 1188
61.37674 62. 963 63.21978
. LONG ANSWER TYPE QUESTIONS
2. 10 rows 6. (i) 550 (ii) 4375 (iii) 775 7. 89 minutes 8. Rs. 51 9.3 5minters  10. 852
11. 9 hours 12. 20 months 13, 25 days 14. 25 stones 15.9 sides 16. Rs. 1200 17.Rs. 51 18.10500




EXERCISE -3 (FOR SCHOOL/BOARDS EXAMS)

10.
11.

12.

13

14.
15.

16.
17.

PERVIOUS YEARS BOARD (CBSE) QUESTIONS

The nth term (t,) of an Arithmetic progression is given by t, = Tn + 1. Find the sum of the first 30 terms

of Anithmetic progression. |Foreign — 2004|
The 10th term of an Anthmetic progression (A_P.) 1s 57 and 1ts 15th term 15 §7. Find the Anthmetic
Progression. |Foreign — 2004|
If the sum of first n terms of an A P.1s given by §, = 3n® + 2n, find the nth term of the A P.
OR

If m times the mth terms of an A P. is equal to n times its nth term, find its (m + n)th term.
|Delhi-2004C]

How many terms of the A P.3,5,7,... must be taken so that the sum 1s 1207 |Delhi-2004C)

If the sum of first n terms of an A_P._1s given by S, =4n’® — 3n, find the nth term of the A P.
|Delhi-2004C|

If the sum of first of an A P. is given by §, = 2n” + 5n, find the nth term of the A_P. |Delhi-2004C)
Find the sum of first 15 terms of an A P. whose nth term is 9 — 5n.
OR
If the sum to first n terms of an A_P. 15 given by S, =5n" +3n. find the nth term of the A P.
|ALI-2004C]
Find 10" term from end of an A.P. 4,9, 14,.._, 254 |Delhi-2005]
Find the number of terms of the A P. 54, 51, 48,.._so that their sum 1s 513.
OR
If the nth term of an A P. 15 (2n + 1), find the sum of first n terms of the A P, |Delhi-2005]
Find the sum of all two digits odd positive numbers. |AL-2005]
The &th term of an Arithmetic Progression is zero. Prove that its 38th term 1s triple of 1t 18th term.
|ALI-2005]
Find the sum of all two digit positive numbers divisible by 3. |Foreign-2005]
If fifth term of the A_P. 1s zero, show that 1ts 33rd term is four times its 12th term [Foreign-2005]
Which term of the AP. 5,9, 13,... 15 817 Also find the sum 5+ 9+ 13+, + 81 |Delhi-2005C]
The sum of first n terms of an A_P. is given by (n” + 3n). Find the 20th term of the progression.
|Delhi-2005C]
Find the sum of the first 51 terms of the A P. whose 2nd term 15 2 and 4th term 1s 8. |AI-2005C]
The sum of the first n terms of an A.P. 15 given by S, = in” — n. Determine the A P. and its 25" term.
OR

The sum of three numbers in AP, 15 27 and their product i1s 405. Find the numbers. |ALI-2005C]



18.

19.
20.

21

22,

23.
24.
25.
26.

27.
28.
29.
30.

31.
32,

33.
34.

35.

36.

37.

38.

39.

40.

41.

The 6" term of an Arithmetic progression (A P.) is -10 and the 10th term is — 26 Determine the 15th
term of the A P. |Delhi-2006]
Find the sum of all the natural numbers less than 100 which are divisible by 6. |AL-2006]
How many terms are there in A P. whose first term and 6th term are — 12 and 8 respectively and sum of
all its terms 1s 1207

Using A P, find the sum of all 3-digit natural numbers which are multiples of 7. | Delhi-2006C)
In an A P, the sum of first n terms 15 5;;_+ 3?” Find its 20th term. |AL-2006C)
Find the sum of first 25 terms of an A P. whose nth term 1s 1 —4n. |Delhi-2007)
Which term of the A P. 3, 15, 27, 39, .. will be 132 more than its 54th term? |Delhi-2007]
In an AP, the sum of its first n terms is n” + 2n. Find its 18th term. |AL-2007]
The first term, common difference and last term of an A P. are 12, 6 and 252 respectively. Find the sum
of all terms of this A P. |AL-2007]
The nth term of an A P. 15 7 — 4n. Find its common difference. |Delhi-2008)
The sum of n terms of an AP, is 5n° — 3n. Find the A P. Hence, find its 10th term. |Delhi-2008)
The nth term of an A P. is 6n + 2. Find it’s common difference. | Delhi-2008]
Find the 10th term from the end of the A P. 8, 10, 12, 126 |Delhi-2008]
Write the next term of the AP, /8, 18,32 ... [AI-2008]
The sum of the 4th and &th terms of an A P. 1s 24 and the sum of the 6th and 10th terms 1s 44. Find the
first three terms of the A P. |AL-2008]
The first term of an A.P. 15 p and it’s common difference 1s q. Find it’s 10th terms 1s. |AL-2008]
For what value of n are the terms of two A P.’s 63, 65,67,..... and 3, 10, 17 ... equal?

OR

If m times the mth tem of an A P. is equal to n times 1t’s nth term, find the (m + njth term of the A P.
|Foreign-2008]
In an A P. the first term 1s 8, nth term 15 33 and sum to first n terms 1s 123, Find n and d, the common

difference. |Foregin-2008]

In an A P, the term i1s 22, nth term 15 — 11, and sum to first n terms 1s 66. Find n and d, the common
difference. |Foreign-2008]

In an A.P_, the first term 15 22 nth term 15 — 11, and sum to first n terms 1s 66. Find n and d, the common
difference. |Foreign-2008]

For what value of p, are 2p — 1, 7 and 3p three consecutive terms of an A.P.? |Delhi-2009]

If S,, the sum of first n terms of an A P. 1s given by §, = 3n” — 4n, then find its nth term. |Delhi-2009]

The sum of 4th and 8th terms of an A P. 15 24 and sum of 6th and 10th terms 1s 44 Find A P.
[Delhi-2009]

If S, the sum of first n terms an A P. is given by §, = Snm+ 3n, then find its nth term. |Delhi-2009]



42,

43.

45.

46.
47.

48.
49.
50.
51.

The sum of 5th 9th terms of an A P, is 72 and the sum of 7th and 12th terms is 97. Find the A P.

| Delhi-2009]
If % a, 2 are three consecutive terms of an A P, then find the value of a. |AL-2009]
Which term of the A.P. 3, 15, 27, 39, .. will be 120 more than it’s 21str term? [AI-2009]
The sum of first six terms of an arithmetic progression 1s 42. The ratio of its 10th term to its 30th term 1s
1 : 3. Calculate the first and the thirteenth term of the A.P. [AL-2009]
Which term of the A.P. 4, 12, 20, 28, ... will be 120 more than it’s 21st term? |AI-2009)

For what value of k, are the numbers x, 2x + k and 3x + 6 three consecutive terms of an A P.7
|[Foreign-2009]

The 17th term of an A P. exceeds its 10th term by 7. Find the common difference. |[Foreign-2009)

[f 9th term of an A P. is zero, prove that its 29th term 1s double of it’s 19th term.  [Foreign-2009]

If 5th term of an A_P. 15 zero, prove that it’s 23rd term 1s three times 1t’s 11th term. [Foreign-2009]

If the 7th term of an A P. 1s zero, prove that it’s 27th term 1s five times 1t’s 11th term. |Foreign-2009)



SUBJECTIVE ANSWER KEY EXERCISE-4 (X)-CBSE

1. 3285 : 45 18 1 | O 3.6n-1or0 4.10terms  5.8n—7 6.4n+3
7. —4650r 10n—2  8.209 9.180r 1I90Rn(n+2)  10.2475  12.1,665  14.860
15. 42 16.3,774  17.146OR (3,9,15) or (15,93)  18.—46 19. 816 20. 12
21.70,336  22.99 23.—- 1275  24.65th term 25. 38 26. 5412 27.-4
28.2,12,22.: a;0=92 29.6 30. 108 31. 542 3013 «f %3

33.p+9q 34.n=13 0rama=0 35.n=6,d=5 36.n=15d=-3
37.n=12,d=-3 3.p=3 39,6n-7 40.-13,-8,-3  41.10n-2
42.6,11,16,21,... 43.a=% 44, 31st term 45.a=2,a;3=26  46.36th term

47. k=3 48.d=1



EXERCISE - 4 (FOR OLYMPIADS)

10.

11.

12.

13.

14.

15.

CHOSSE THE CORRECT ONE

) . m .
For a series whose nth term is — + ¥, the sum of r terms 1s :

(A) rir+1) o (B) r{r 1) ©) rir—=1) - (D) r[r+l}__
2x 2x 2x 2y
If ]—ll are in AP, then [i+i-l}[l+£-ij| 1s equal to :
abc a b clb ¢ a
(A) i_i: (B) b: _1ﬂf (©) i-L (D) None of these

The Efrln of first 24 terms oF an A P, ay, 4, as,..... if it is known that a; + 85 + a0 +ays + am + 2 = 225,
15 equal to :

(A) 90 (B) 180 (C) 900 (D) 1800

A student read common difference of an AP 15 — 2 instead of 2 and got the sum of first five terms as — 5.
The actual sum of first five terms 1s :

L]'A:I 25 (B)-25 (C)-35 D) 35
he sum of n terms of two A P’s are in the ratio of (Tn+ 1) : (4n + 27). The ratio of their 1 1th terms 15 —
5 ;Q 3 {B?tl 3 (C)5:4 (D)5:6
FIZ+22+3%+ 015, then the value of n 1s :
(A) 13 (B) 14 (C) 15 (D) None of these
The sum of the series §+ % + é-l— ... upto 9 terms is:
5 1 3

(A) i (B) e (€)1 (D) 3
The sum of first n odd natural numbers 1s:
(A) i® (B) 2n (Cy 22 (D) 2D

If the roots of the equation x* — 12x* + 39x — 28 = 0 are in A P_, then their common difference will be:
ih)il (B) £ 2 L (%) = = (D) +4

f AM between two numbers 1s 5 and their G. 15 4, then their H.M. 1s:

(A) > (B) 14 (C] — (D) None of these
If A 1s the single A M. between two numbers a and b and S is the sum of n A M.’s between them, then

-E depends upon:

%A.] n,ab {(B)n,a (C)n, b (Ih:?g oy
fthezA..M. between the roots of a quadratic e%uatlpn 15 8 and the G.M. is 5, then the equation 1s:
%h X +10x-25=0 %x—8x+5=ﬂ

Clx*=16x+25=10 % DYyx"=16x=25=0

. . c .
If ¢ 15 the harmonic mean between a and b, then —+ — 15 equal to:

a
(A)2 @y 2+t (C) bb (D) None of these
Ifabedefare in AP T.henae-{, 1s equal to : &
(A) 2(c —a) (B) 2(f—d) (C)2(d-¢) (D)d-c

3 ] 3 3 3 3
2ﬂﬂ1termufﬂm5eri&5:-}-+} i +1 i +__ 18"
1 1+3 1+3+5




16.
17.

18.

19.

20.

21.
22,

23,

24,

26.

27.

28.

29.

441 443 445 439

&3 ] €5 Cr's
If the value of 1I° + 2 + ¥ + ___ + n’= 2025, then the valueof 1 + 2+ 3+ . +nis:
(A) 675 (B) 81 (C) 45 gD] 285
Ifthe valueof 1 + 2+ 3+ __. + nis 55, then the valueof ' +2°+ 3"+ +nis:
(A) 165 (B) 385 (C) 3025 (D) 555
The nth term of the series 1 + IZZ +]+i+3 e
(A) n—1 (B) n-+1 (©) n;-l (D) n'z—l
1*+1+2°+2+3%+ 3+ __+n’+nisequalto:
nin+1) nin+1) : mun+(n+2 nln+)Nn+2)n+3)
(a) X (B) [ } (6 bk LA ) sl
2 2 3 4
The next term of the sequence l,iL 18 :
4 36 144

1 1 1
A) — B) — C) — D) None of these
) 576 ®) 00 ©) 1356 (B Dieeinrins
If the sum of first n natural numbers 15 one-fifth of the sum of their squares, then n equals:
(A)S (B) 6 (€7 (D)8
The nth term of the series 1 + 3+ 6 +10+ 15+ ... is:
(A) "{L;ﬂ B)ni-n+1 (C)n(n+1) (D) None of these
The sum of the series 1°+ 1 +2°+2+3°+3+ __ +uptontermsis :

2
(A) an+1) (B) n(n+1(n+2) (C) n(n+1) (D) None of these
2 3 2
i

The nth term of the sequence 1, 5,33,23 yeee 185

1 m
(A) n" (B)n" (C) 2 (D) None of these

n
The sum of n terms of the series (17— 2%) + (3" = 4) + (5 - 67) + . is :
(A) n(n+1) (B) — "{; +h (C)-=n(2n+ 1) (D) None of these
If A; and A; be the two A M.s between two numbers p and g, then (2A, — A;) (2A;— A) is equal to :
(A)p+g (B)p-gq (C)pq (D) None of these
irl 230 1 rein AP, thennisequalto:
aa” +b"" b

(A) 0 (B)-1 ©) % (D) None of these

If S, = nP + %n(n — 1) Q@ where S, denotes the sum of the first n terms of an A P, then the common

difference of the A P. s
(A)P+Q (B) 2P+ 3Q (C)2Q (D)Q

If a,b,c are positive reals, then least value of (a + b+ ¢) [l+ % + l] 15 ¢
a C



30.

31.

32,

33.

37.

41.

42,

(A) 1 (B)6 (C)9 (D) None of these
The sum of first four terms of an A P. 15 56 and sum of last four terms 15 112. If the first term 15 11, then

the number of terms 1s :
(A) 10 (B) 12 (C) 11 (D) None of these

Foran AP, S;, = 3F

(A) 4 (B) 6 ' (C)8 (D) 10
The ratio of the 7th to the (n — 1)th mean between | and 31, when n arithmetic means are inserted between then, is
5:9, The value ofnis :

(A) 12 (B) 13 (C) 14 (D) 15
The first, second and last terms of an A P. are a,b, and 2a respectively, the sum of the series is :
Jab 3ab 3ab

(A) ———— = (B) .. C) — - (D) None of these

2(b+a) 2b-a) Na-b)
Sum of first m terms of an A P. is 0. If a be the first term of the A P, then the sum of next n terms is :

—al(m+n)m —alm+n)n —a(m+n)n —al(m+n)m
(A) ——— e o (I)E————

m-—1 m-1 -1 n-1

If A, and A; be the two A.M s between two numbers a and b, then A; — A, is equal to

{A)a+b iBib-a (D) Mone of these
The sum of terms equidistant from the beginning and end in an A P. is equal to ;

{A) Last term (B) First term

{C) Sum of the first and the last term (D) None of these

If the sum of the roots of the equation ax” + bx + ¢ = 0 is equal to the sum of the squares of their reciprocals then
bc’, ca’, ab” are in:
{A.}AP By G.P. (C)H.P. (D) Mone of these

1 1
+ + ...+ =
R AN e TR OREN Y
(D) Mone of these
J_ J_

If a;, as, a;,....a, are in A P. and a, > 0 for all 1, then ;

(B) (€)

A" , 1 W
el O im

If abcare in AP and also I—,l,Lare in AP then:

abc
(A)a=b=c (Bla# b=¢c (Cla=b=c¢ (D)a #b=c
If ab.carein HP. then a8 equals :
-
2 B) < (8l (D) None of these
i i} c

An, AP consists pfn (odd) terms and 1t’s middle term is m. Then the sum of the A P. is:
| 2
(A) 2Zmn iB) Emn {(C) mn (D) mn”

If AG and H denote respectively the AM., GM. and H.M. between two positive numbers a and b, then A-G is
equal to :

(A)a—b (B) M; (C) %{JE-JE;}l (D) None of these
-+
If the roots of the equation x” — 12x” + 39x — 28 = 0 are in A.P_, then their common difference is :

(A) £1 (B) £2 (C) +3 (D) +4




15

Que. |1 2 3 4 5 6 T 8 9 |11 12 13 14

Ans. [A A C D B B D A C A D C A C A
Que. (16 |17 18 19 HIE 22 23 24 25 [ 26 27 18 29 30
Ams. [C | C C C B L& A D A LE; C B D C C
Que. |31 |32 (33 34 35 |36 |37 38 39 [IRET 42 43

Ans. |B |C B B C (8 A b C [& C C C




EXERCISE -5 (FORIIT - JEE/AIEEE)

10.

11.

12.

CHOOSE THE CORRECT ONE

The sum of the n terms of the series ,;_... %q + % + .18 |Kerala Engineering-2003|
3 (2n+1)+1 3"(2n+1)-1 3" -1 3" -1
w2 @2 g o)
2(3%) 2(3") 2(3") 2
If the thlrd term of a G.P. is p, then the product of i 1T. s first 5 terms 15 : |Kerala Engineering-2003|
(A) P (B) p~ (Cp (D) P
Ifa;,az  agaren A M’s between a and b, then Eza‘ = |Kerala Engineering-2003|
i=1
(A)ab (B)n(a+b) () M @) 28
L i A
4°x4%x4" x ... tooo 15 a root of the equation : |Kerala Engineering-2003]
(A)x" -4=0 B)x'—d4x+6=0 (O)x -5x+4=0 (D)x"-3x+2=0
If ab,c are in AP, then which one of the following is not true? |Kerala Engineering-2003|
{A}a+k b+k{:+kdru|nA.P (B)ka, kb, kc are in A P.
(C)a’, b, ¢ are in A_P. (Dia+b,c+ab+caremm AP
: 1 1 1 1 .
The sum of the series: + + + .+ 1s equal to  [AMU-2002]
M1+42 2443 f3+4/4 «..u"n’-i+q'rr.-_3
(A) 2n+1 (B) i +1 ©) n++n’ =1 (D)n- 1
Vn n +4fn-1 2/n
Sum of infinite number of terms of a G.P. 1s 20 and sum of their squares is 100. The common ratio of
the G.P.is : |[AIEEE-2002]
3 8 1
(A)5 (B) 3 (€) 3 (D) 3
P-2+3_4+ +¢= |AIEEE-2002]
(A)425 (B) - 425 (C) 475 (D) -475
Ify=x-x"+x—x"+....to oo, then the value of x will be (-1 <x<1) :
1 y 1
(A)y+ — ®) = ©)y-— (D)
¥ 1+y ¥ 1-y
The two geometric means between 1 and 64 are: |Kerala Engineering-2002|
(A) 1 and 64 (B)8and 16 (C)4 and 16 (D)3 and 16
f2+1 1 1

The sum of infinite terms of the geometric progression

T

|Kerala Engineering-2002|

W2z B (2 +1f ©)542 (D)342 +45
If the nth term of the geometric progression, 5, -E 3 -E isi, then the value of n is
2747 87 1024

|Kerala Engineering-2002|
(A) 11 (B) 10 (C)9 (D)4



13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23,

In a harmonic progression, pth term is g and gth term 1s p, then the (pg)th term is:

+
(a) 21 (B)0 ©)-£L (D)1
Pq Ptyq
Suppose a,b,c are A.P. and ab’careinGP Ifa<b<canda+b+c =%; then the value of a 1s:
[HT Screening-2002]
1 1 1 1 1 1
(A) —= B) —F& (C) =——— ' § ) Gt
242 23 2 2 2
Let the positive numbers a b,c.d be in AP, then abe, abd, acd, bed are: [HITSereening-2001)
(A) Notin AP/GP/HP. (B)In AP.
(C) InG.P. (D) In H.P.
If the sum of the first 2n terms of the A P. 2, 5 8 ___ 1s equal to the sum of first n term of the A P57, 59,
61,... then n equals : [HIT Scereening-2001]
(A) 10 (B)12 (C)11 (D) 13

3+ 5+ 7+. uptonterms

= 7. then the value of n 15;
5+ 8+ 11+ uptolOterms

(A) 35 (B) 36 (C) 37 (D) 40

Ifa, b, ¢ are in G.P., then the equations ax” + 2bx + ¢ = 0 and dx* + 2ex + f= 0 have a common root if
LI A [DCE-2000)

a b c
(A)G.P. (B) AP (C)H.P. (D) None of these
Consider an infinite geometnc series with first term a and common ratio r. If it’s sum 15 4 and the second
term is % then : [HIT-Sereening-2000)
{A]a:%,r:% {B}a:lr:% (C]az%mz% {D]a:lr:i

If 4th term of an H.P. is 5 and 5th term is 4, then it’s 20th term is:

- 5
A)Z B) — )1 D) -
(A) Zero (B) - (C) (D) z

H.M. between two numbers is 4. The A M. "A’ and the G.M. *G’ between them satisfy the relation 2A +
G~= 27. The numbers are:

(A)6,3 (B)4,2 (C)6,9 (D)3,5

The sum of an infinite G.P. 15 3. The sum of the seres formed by squaring its terms 1s also 3. The series
15:

{A}l+i+i+i+_" [B]i+i+é+i+
2 4 8 16 2 4 8 16
(C) l+l+L+l+___ (D}I-l+ 11+- T+
3 9 27 8 3 3 33

If first three terms of a sequence %,a,b,éaﬁ: in GG.P. and last three are in H.P., then values ofa and b

are respectively :

1 11 1 1
A) ——.1 (By—. — C) Both (A) and (B) are true D) = —
(A) p }12 9 ( (A) and ( ( }9 5



24.

25.

2.
27,

28.

29.

30.

31.

32,

33.

34.

35.

36.

37.

The sum of few terms of a ratio series 15 728, if common ratio 15 3 and last term 15 486, then first term of

the series 1s :

(A) 1 (B)2 (C)3 (D)4
The 6th term of a G.P. 15 32 and it’s 8th term 15 128; the common ratio of the GP. 15 :
(A) -1 (B)2 (C)4 (D)-4

Let ay, a3, ..o, 450 be ﬁh.P., h], ha,... hppbeinHP Ifa; =h; = 2, ag=hyp= 3, then as hy = IHTI
In a G.P,, the first term 15 a, second term 15 b and the last term 1s ¢, then sum of the series 15: [AMU]

If H 15 the harmonic mean between a and b, then il + AE 1s equal to: |AMU]
H-a H-b
(A) é (B) —% (C)2 (D) None of these
4 + 4,
Let A, As; be two AMs and G, G; be two GMs between a and b, then r =
el |

a+b 2ab a+b a+b
A (B C) D
W) Tl S ”JE

a,b,c are three unequal numbers such thatabcarenAP. ;b-a c-b,aareinGP. thena:b:c::

[Karnataka-CET]

(A)1:2:4 (B)2:3:5 Y123 (D)1:3:5
The first two terms of an infinite G_P. are together equal to 5 and every term 1s 3 times the sum of all the
terms that follow it ; the common ratio of the G.P. 15 : |AMU|
) 3 ®) (©3 (D)4
The eighth term of a G.P. 15 128 and common ratio 1s 2. The produect of it’s first five terms 1s:
(A) 4° (B) 4° (©)4 (D) 4*
N 2 . & N :
The sum of infinity of =+ —<+—<+—+ ... 15 [AMU|
7 7 S 7

3 1 1 1
(A) T (B) 3 (C) 2 (D) T
p.g.r are in A_P. and each is numerically less than 1. Let : |Karnataka-CET]
x=1 +p+p2+ R [ 3
y=1l+q+q+... . .tow
z=1+r+r°+ ... to o, then X,y,Z are in
(A) AP (B)G.P. (CYHP. (D) None of these
If the numbers p,q,r are in A P_, then m™®, m™ m”™ (m > 0) are in :
(A) AP (B)G.P. (CYHP. (D) None of these
If the pth, gth and rth terms of a G.P. are 7, m and n respectively, then 9" 'm"™ n"¥is :
(A) 1 (B)0O (C) pyr (D) #mn

1 | 1

+ + +_ .+ equals : [AMU|

1x2 2x3 3x4 nin+1)



38.

39.

41.
42,

43.

45.

n+l nin+1) n n’

(A) — (B) (C) (D)
n 6 n+l n+1
.1 3 7 15 ; .
Sum of n terms of the series —+ —+—+ —+____15equal to:
2 4 B 16
(A)2"=n-1 B)y1-27" (C)2" -1 (Dyn+2"-1
Ifa*=b*=c”and a,b,c are in G.P. then x, y,z are in :
(AY AP (B)G.P. (CYHP. (D) None of these
100 LL1]
If a, be the nth term of a G.P. of positive numbers and za:" :H,Zah_, =3, such that a = f#, then
n=I| a=1
the common ratio of the G.P. 15 : [1IT)
{1
A £ ®) £ © % P
B a B b
If p,q,r are in A P. and x y,z are in G.P, then x¥ y"? 2" i5 equal to
(A)p+q+r o o (€)1 _ (D) px + qy +rz
Ifabcarein AP, 'dwnlﬂ“' , 10 107, x=0arein :
(A) AP {BjGP only when x>0
(C)G.P. forall x (D}GP only when x <0

If the sum of roots of the quadmtlc equation ax” + bx + ¢ = 0 is equal to the sum of squares of their

a b
reciprocals, then — —and —:u‘e n:
ca

(A)G.P. (B)H.P. (C)AP. (D) None of these

Let e, B be the roots of x° —x+p=0andy, & be the roots of x — d4x + q=0.1fe, B y,6 aren GP,
then integral values of p and q are respectively.

(A)-2,-32 (B)-2,3 (C} 63 (D)-6,-32

]fﬁbtdandx:ﬂ'ﬁ all real and (a° + b* +¢%) x —Z[ab+hc+cd]x+{b‘+c +d%) < 0 then :
(A)abecdaremGP. (B)abedarein AP (C)ab.cdare in HP. (D) None of these




15

Que. |1 2 3 4 5 6 7 B ] m |1 12 13 14

Ans. B D B [ C D B A ¥ C A A D D D
Que. (16 |17 18 19 | 22 23 24 25 |26 27 28 29 30
Ans. |C | A B D C A B C B B D B i C 0
Que. |31 |32 [33 34 35 |36 |37 38 39 4 |41 42 43 H 45
Ans. [B | C A C B A C D C A C C B A A




