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ARITHMETIC PROGRESSIONS

Arithmetic Progressions

1. Whatis a Sequence?

» A sequence is an arrangement of numbers in a definite order according to some
rule.

» The various numbers occurring in a sequence are called its terms.

> We denote the terms of a sequence by a4, a,, as...etc. Here, the subscripts denote
the positionsof the terms in the sequence.

> In general, the number at the n'" place is called the n'" term of the sequence and is
denoted by an. The n'" term is also called the general term of the sequence.

» A sequence having a finite number of terms is called a finite sequence.

» A sequence which do not have a last term and which extends indefinitely is known
as an infinite sequence.

Sequences, Series and Progressions

A sequence is a finite or infinite list of numbers following a specific pattern. For
example, 1, 2, 3, 4, 5,... is the sequence, an infinite sequence of natural numbers.

A series is the sum of the elements in the corresponding sequence. For example, 1 + 2 +
3 + 4 + 5....is the series of natural numbers. Each number in a sequence or a series is
called a term.

A progression is a sequence in which the general term can be can be expressed using a
mathematical formula.
2. Arithmetic Progression:

» An arithmetic progression is a list of numbers in which each term is obtained by
adding a fixed number to the preceding term, except the first term.

» Each of the numbers of the sequence is called a term of an Arithmetic Progression.
The fixed number is called the common difference. This common difference could
be a positive number, a negative number or even zero.

3. General form and general term (n*" term) of anA.P:

» The general form of an A.P.is a, a + d, a + 2d, a + 3d....., where ‘@’ is the first term
and ‘d’ is the common difference.

» The general term (n' term) of an A.P is given by an = a + (n - 1) d, where ‘@’ is the
first term and ‘d’ is the common difference.

> Ifthe A.Pa,a+d,a+2d, ... , | isreversedtol,|-d,|-2d, ....., a then the common
difference changes to negative of the common difference of the original sequence.

> To find the n™ term from the end, we consider this AP backward such that the last
term becomes the first term.
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l, (I-d), (I-2d) ...
The general term of this AP is given by an =/ + (n - 1)(-d)

4. Algorithm to determine whether a sequence is an AP or not:
When we are given an algebraic formula for the general term of the sequence:
Step 1: Obtain a,.
Step 2: Replacen by (n+ 1) inan to get a .1
Step 3: Calculate ap,1 — a,
Step 4: Check the value of ap,1 — ap.

If a,+1 — a, is independent of n, then the given sequence is an A.P. Otherwise, it is not an
A.P.

OR
A list of numbers a;, a, as...... is an A.P, if the differences a, — a;, a3 — a,, a; — a3 ... give

the same value, i.e., a1 — a is same for all different values of k.

5. Sometimes we require certain number of terms in A.P. The following ways of selecting
terms are generally very convenient.

Number of terms Terms dci?fr:rr:r?cne
3 a—-d,a,a+d d
4 a—-3d,a—-d,a+d,a+3d 2d
5 a—-2d,a—-d,a,a+d, a+2d d
6 a-5d,a-3d,a—-d,a+d,a+3d,a+5d 2d

It should be noted that in case of an odd number of terms, the middle term is ‘@’ and
the common difference is ‘d” while in case of an even number of terms the middle
terms are a—d, a + d and the common differences is 2d.

6. Arithmetic mean:
If three number a, b, ¢ (in order) are in A.P. Then,
b —a=c—b=common difference
=>2b=a+c
Thus a, band care in A.P., if and only if 2b = a + c. In this case, b is called the Arithmetic
mean of a and c.

7. Sum of n terms of an A.P:

» Sum of n terms of an A.P. is given by:
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n

S, = E[Za + (n—1)d]

where ‘@’ is the first term, ‘d’ is the common difference and ‘n’ is the total number
of terms.

» Sum of n terms of an A.P. is also given by:

n
Sp=zla+l
where ‘@’ is the first term and ‘A’ is the last term.

n(n+1)

» Sum of first n natural numbers is given by

8. The n'term of an A.P is the difference of the sum to first n terms and the sum to first (n
- 1) terms of it. That is, an=Sn— Sn1

9. Common Difference

The difference between two consecutive terms in an AP, (which is constant) is the
“common difference“(d) of an A.P. In the progression: 2, 5, 8, 11, 14 ...the common
difference is 3.

As it is the difference between any two consecutive terms, for any A.P, if the common
difference is:

e positive, the AP is increasing.

e zero, the AP is constant.

e negative, the A.P is decreasing.
10.Finite and Infinite AP

e A finite AP isan A.P in which the number of terms is finite. For example the A.P: 2,
5,8......32, 35, 38

e An infinite A.P is an A.P in which the number of terms is infinite. For example: 2, 5,
8, 11.....

A finite A.P will have the last term, whereas an infinite A.P won't.

Finite sets are the sets having a finite/countable number of members. Finite sets are
also known as countable sets as they can be counted. The process will run out of
elements to list if the elements of this set have a finite number of members.

Examples of finite sets:

P={0,3,6,9, .., 99}
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Q={a:aisaninteger,1<a<10}

A set of all English Alphabets (because it is countable).
Another example of a Finite set:

A set of months in a year.

M = {January, February, March, April, May, June, July, August, September, October,
November, December}

n(M)=12
It is a finite set because the number of elements is countable.
Cardinality of Finite Set

If ‘@’ represents the number of elements of set A, then the cardinality of a finite set is
n(A) = a.

So, the Cardinality of the set A of all English Alphabets is 26, because the number of
elements (alphabets) is 26.

Hence, n (A) = 26.
Similarly, for a set containing the months in a year will have a cardinality of 12.

So, this way we can list all the elements of any finite set and list them in the curly braces
or in Roster form.

Properties of Finite sets

The following finite set conditions are always finite.
e A subset of Finite set
e The union of two finite sets
e The power set of a finite set

Few Examples:

P={1, 2,3, 4}

Q=1{2,4,6,8}

R=1{2,3)

Here, all the P, Q, R are the finite sets because the elements are finite and countable.
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R

(@

P, i.e Ris a Subset of P because all the elements of set R are present in P. So, the subset
of a finite set is always finite.

PUQis{1, 2,3, 4, 6, 8}, so the union of two sets is also finite.
The number of elements of a power set = 2",

The number of elements of the power set of set P is 24 = 16, as the number of elements
of set P is 4. So it shows that the power set of a finite set is finite.

Non- Empty Finite set

It is a set where either the number of elements are big or only starting or ending is
given. So, we denote it with the number of elements with n(A) and if n(A)is a natural
number then it’s a finite set.

Example:
S = {a set of the number of people living in India}

It is difficult to calculate the number of people living in India but it’'s somewhere a
natural number. So, we can call it a non-empty finite set.

If N is a set of natural numbers less than n. So the cardinality of set N is n.

N=1{1,2,3...n}

Y={x:x1€N,1<i<n}, whereiistheinteger between 1 and n.
Can we say that an empty set is a finite set?
Let’s learn what is an empty set first.

An empty set is a set which has no elements in it and can be represented as { } and
shows that it has no element.

P={}Org

As the finite set has a countable number of elements and the empty set has zero
elements so, it is a definite number of elements.

So, with a cardinality of zero, an empty set is a finite set.

What is Infinite set?
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If a set is not finite, it is called an infinite set because the number of elements in that set
is not countable and also we cannot represent it in Roster form. Thus, infinite sets are
also known as uncountable sets.

So, the elements of an Infinite set are represented by 3 dots (ellipse) thus, it represents
the infinity of that set.

Examples of Infinite Sets
e A set of all whole numbers, W={0, 1, 2, 3, 4,...}
e Aset of all points on aline
e The set of all integers

Cardinality of Infinite Sets

The cardinality of a set is n (A) = x, where x is the number of elements of a set A. The
cardinality of an infinite set is n (A) = oo as the number of elements is unlimited in it.

Properties of Infinite Sets
e The union of two infinite sets is infinite
e The power set of an infinite set is infinite
e The superset of an infinite set is also infinite
11.Comparison of Finite and Infinite Sets
Let’s compare the differences between Finite and Infinite set:

The sets could be equal only if their elements are the same, so a set could be equal only
if it is a finite set, whereas if the elements are not comparable, the set is infinite.

Factors Finite sets Infinite sets
Number of Elements are The number of elements is
elements countable uncountable
.. It has a start and end It is endless from the start or end.
Continuity . .
elements Both the sides could have continuity

n(A) =n, nis the
Cardinality number of elements
in the set

n(A) = o= as the number of elements
are uncountable

union Union of two finite Union of two infinite sets is infinite
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Factors Finite sets Infinite sets
sets is finite
The power set of a The power set of an infinite set is
Power set .. . .. s o .
finite set is also finite infinite
Can be easily As the set in infinite set can’t be
Roster form represented in roster represented in Roster form, so we use
form three dots to represent the infinity

How to know if a Set is Finite or Infinite?

As we know that if a set has a starting point and an ending point both, it is a finite set,
but it is infinite if it has no end from any side or both sides.

Points to identify a set is whether a finite or infinite are:

An infinite set is endless from the start or end, but both the side could have continuity
unlike in Finite set where both start and end elements are there.

If a set has the unlimited number of elements, then it is infinite and if the elements are
countable then it is finite.

12.Graphical Representation of Finite and Infinite Sets

A B

Here in the above picture,
A={1,2,3,4,5}

B={1,2,6,7, 8}
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AUB={1,2,3,4,5,6,7, 8}

AnB={1, 2}

Both A and B are finite sets as they have a limited number of elements.
n(A)=5and n(B)=5

AUB and AnB are also finite.

So, a Venn diagram can represent the finite set but it is difficult to do the same for an
infinite set as the number of elements can’t be counted and bounced in a circle.



_dquInu
juasaxd ayy woxy Sundengns
/3urppe Aq sur1a) 01y pue 03 3y}
sapraoxd yorym uorssargord
dSWI)LIE U IdqUINU PIXL] @

p(I-u)+e
“es \ﬁm+m \ﬁNlT@ \ﬂv+m \N

WLIOJ [e1auan)

"9DUDIAJTP UOWWIOD PI[[D ST IdqUINU PIXL]
“w1d) 3811y ay) 3daoxe wray Surpadaxd ayy 03
Iaqunu paxy e urppe Aq paurejqo st
ULId) DBa UYDIYM Ul SIdquINu Jo 817

WLId) U — Up
JOURIIJJIP UOWIWOD — P ULIo} 35e — 1
wiay yse[ — | wd) yyu — e
)| SuLId) [2J0) — U swIa) [e10) — U
UL} ISIY — B | | 30uaI9)jIp UOWwwiod — P
p(1-u) -1 ="e (1+®) m g wLId) 811y — e
U 3Yy) woI
b 10 (P(-w)-+eg) < =
WLId} U — Up (Ye+e) < -
9DUAIJJIP UOWWOD — P . usAId EmMEHE "
J . . U9AL
wLad) JsI1y — e !
mwmI 1SE[ 2 JSI1J Uy M SI OUIJJTP UOWWIOD
p(I-u)+e = e JO W19} 351 Uy M
‘aanedau 10 aanisod aq ue)) ¢ Qunui8aq woig

(4

_u
Grwu_ -

uBIW dAWIJLIe ST q

< _
d4p

‘dv urare s q ‘e

Om = 1r
0= —==Tu “a1

€(1-u) + 21 = 66
p(1-u) + e ="e

66=e'E=pIL="t
66 " ‘81 ‘SL“TI
¢ Aq aqqusiarp szaquunu J181p-g

¢ __ T _ug
(u+pu (+e)u

U =]uId}ise[‘] = e
U +¢g+7+1="11

(%2)
2
o
2]
2!
Ll
o
O
o
o
a
=
-
L
=
L
=
(2’4
<

i€ Aq aqisiap
are squnu J31p-7 Auewr MO

3dNIS 3AVYW ININTY3IT - dVIW ANIW

s1a8ajur aanisod u 3s11y Jo wing

MATHEMATICS



e
ARITHMETIC PROGRESSIONS

Important Questions

Multiple Choice questions-

1. The n™ term of an A.P. is given by an = 3 + 4n. The common difference is
(a) 7

(b) 3

(c) 4

(d)1

2.1fp,g,randsarein A.P.thenr—qis
(@)s-p

(b)s—q

(c)s—r

(d) none of these

3. If the sum of three numbers in an A.P. is 9 and their product is 24, then numbers
are

(a)2,4,6

(b)1,5,3

(c)2,8,4

(d) 2,3, 4

4. The (n—1)™ term of an A.P.is given by 7,12,17, 22,... is
(a)5n+2

(b) 5n +3

(c)5n-5

(d)5n -3

5.The n"termof an A.P. 5,2, -1, -4, -7 ... is
(a)2n +5

(b) 2n -5
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(c)8—-3n

(d)3n-8

6. The 10th term from the end of the A.P. -5, -10, -15,..., -1000 is
(a) -955

(b) -945

(c) -950

(d) -965

7. Find the sum of 12 terms of an A.P. whose nth term is given byan=3n+4
(a) 262

(b) 272

(c) 282

(d) 292

8. The sum of all two digit odd numbers is

(a) 2575

(b) 2475

(c) 2524

(d) 2425

9. The sum of first n odd natural numbers is

(a) 2n?

(b)2n+1

(c)2n-1

(d) n?

10. The number of multiples lie between n and n? which are divisible by n is
(a)n+1

(b) n

(c)n-1
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Very Short Questions:

1. Which of the following can be the n" term of a, AP?
4n +3,3n?+5, n2 + 1 give reason.
2. Is144 aterm of the AP: 3, 7, 11, ...? Justify your answer.
3. The first term of an AP is p and its common difference is g. Find its 10'" term.
4. For what value of k: 2k, k + 10 and 3k + 2 are in AP?

5. Ifan=5-11n, find the common difference.
th . 3+TL . . th
6. Ifn"termofanAPis e find its 8" term.

7. Forwhatvalue of pare2p +1, 13, 5p — 3, three consecutive terms of AP?

8. InanAP,ifd=-4,n=7,a,=4thenfind a.

9. Find the 25™ term of the AP: -5,_75 ’ O,_?S

10. Find the common difference of an AP in which a1s —ais = 32.

Short Questions :

1. In which of the following situations, does the list of numbers involved to make
an AP? If yes, give a reason.

(i) The cost of digging a well after every meter of digging, when it costs 150 for
the first meter and rises by 50 for each subsequent meter.

(ii) The amount of money in the account every year, when 10,000 is deposited
at simple interest at 8% per annum.

2. Find the 20 term from the last term of the AP: 3, 8, 13, ..., 253.
3. If the sum of the first p terms of an AP is ap? + bp, find its common difference.

4. The first and the last terms of an AP are 5 and 45 respectively. If the sum of all
its terms is 400, find its common difference.

5. Find the number of natural numbers between 101 and 999 which are divisible
by both 2 and 5.

6. Which term of the AP: 3, 8, 13, 18, ..., is 78?
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7. Find the 31 term of an AP whose 11 term is 38 and the 16™ term is 73.

8. An AP consists of 50 terms of which 3™ term is 12 and the last term is 106. Find
the 29 term.

9. If the 8" term of an AP is 31 and the 15™ term is 16 more than the 11" term,
find the AP.

10. Which term of the arithmetic progression 5, 15, 25, .... will be 130 more than
its 31° term?

Long Questions :

1. The sum of the 4" and 8™ term of an AP is 24 and the sum of the 6™ and 10t
term is 44. Find the first three terms of the AP.

2. The sum of the first n terms of an AP is given by sn = 3n? — 4n. Determine the
AP and the 12" term.

3. Divide 56 into four parts which are in AP such that the ratio of product of
extremes to the product of meansis 5 : 6.

4. Inan AP of 50 terms, the sum of first 10 terms is 210 and the sum of its last 15
terms is 2565. Find the AP.

5. Ifs, denotes the sum of the first n terms of an AP, prove that s30 = 3 (s20 — S10).

6. A thief runs with a uniform speed of 100 m/minute. After one minute a
policeman runs after the thief to catch him. He goes with a speed of 100
m/minute in the first minute and increases his speed by 10 m/minute every

succeeding minute. After how many minutes the policeman will catch the
thief?

7. The houses in a roware numbered consecutively from 1 to 49. show that there
exists a value of X such that sum of numbers of houses preceeding the house
numbered X is equal to sum of the numbers of houses following X. Find value
of X.

8. If the ratio of the 11" term of an AP to its 18" term is 2:3, find the ratio of the
sum of the first five terms to the sum of its first 10 terms.

9. Find the sum of the first 15 multiples of 8.

10. Find the sum of all two digit natural numbers which when divided by 3 yield 1
as remainder.

Case Study Questions:
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1. In a pathology lab, a culture test has been conducted. In the test, the number of bacteria
taken into consideration in various samples is all 3-digit numbers that are divisible by 7,
taken in order.

On the basis of above information, answer the following questions
i. How many bacteria are considered in the fifth sample?

126
140
133
149

o0 oTo

ii. How many samples should be taken into consideration?
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129
128
130
127

o0 Tw

iii.  Find the total number of bacteria in the first 10 samples.

a. 1365
b. 1335
c. 1302
d. 1540

iv. How many bacteria are there in the 7" sample from the last?

a. 952
b. 945
c. 959
d. 966

v. The number of bacteria in 50" sample is?

546
553
448
496

o0 Tw

2. In a class the teacher asks every student to write an example of A.P. Two friends Geeta and
Madhuri writes their progressions as -5, -2, 1, 4,..... and 187, 184, 181, .... respectively. Now,
the teacher asks various students of the class the following questions on these two progressions.
Help students to find the answers of the questions.
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I.  Find the 34t term of the progression written by Madhuri.

a.
b.
C.
d.

86
88
-99
190

il.  Find the sum of common difference of the two progressions.

ooop
0'\0\

o =

lii.  Find the 19t tenn of the progression written by Geeta.

49
59
52
62

aoop

IV.  Find the sum of first 10 terms of the progression written by Geeta.

85
95
110
200

coow
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V.  Which term of the two progressions will have the same value?

31
33
32
30

coow

Assertion Reason Questions-

1. Directions: In the following questions, A statement of Assertion (A) is followed by a
statement of Reason (R). Mark the correct choice as.

a. Both AandR are true and R is the correct explanation for A.

b. Both AandR are true and R is the correct explanation for A.

c. AistruebutRis false.

d. Aisfalse butRis true.
Assertion: 184 is the 50" term of the sequence 3, 7, 11, ............
Reason: The nth term of A.P. is givenbyan=a+ (n—-1)d

2. Directions: In the following questions, A statement of Assertion (A) is followed by a
statement of Reason (R). Mark the correct choice as.

a. Both A and R are true and R is the correct explanation for A.
b. Both A and R are true and R is the correct explanation for A.
c. Aistrue butRis false.
d. Ais false but Ris true.

Assertion: The nth term of A.P.is givenbyan=a+ (n—-1)d

Reason: Common difference of the A.P. 3, a + d, a + 2d, ........ , is given by d =
2" term — 1%t term.



e
ARITHMETIC PROGRESSIONS

Answer Key-
Multiple Choice questions-

1. (b)-10
2. ()4

3. (¢)s—r
4. (d)2,3,4
5. (d)5n—-3
6. (c)8—3n
7. (a)-955
8. (a) 262
9. (b) 2475
10. (d) n?

11. (d)n-2

Very Short Answer :
1. 4n+3 because n' term of an AP can only be a linear relation inn as an=a + (n —1)d.

2. No, because here a = 3 an odd number and d = 4 which is even. so, sum of odd and
even must be odd whereas 144 is an even number.

3. 210=a+9d=p+99.
4. Given numbers arein AP
& (k+10) -2k =(3k + 2) - (k +10)
= -k+10=2k—-8or3k=18 or k=6.
5. Wehavea,=5-11n
Let d be the common difference
d=ana—an
=5-11(n+1)-(5-11n)

=5-11n-11-5+11n=-11
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6.

| 3+8 11
_3tn So, Gy =——=—

W=y 4 4
7. since20+1,13,5p—3areinAP.
-~ second term — First term = Third term — second term
=13-(2p+1)=5p—-3-13
=>13-2p-1=5p-16
=12-2p=5p-16
= -7p=—28
>p=4
8. Weknow,an=a+(n-1)d
Putting the values given, we get
=>4=a+(7-1)(-4)ora=4+24
= a=28
9. Here,a=-5, b=§—(-5) =§
We know,
axs=a+(25-1)d
=(-5) +24(3) =5 +60=55
10. Given,ais—awua=32

= (a+17d)—-(a+13d)=32

=>17d—13d=320rd=%

Short Answer :
1. (i) The numbers involved are 150, 200, 250, 300, ...
Here 200 -150 = 250 — 200 = 300 — 250 and so on

~ It forms a, AP with a = 150, d =50
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(ii) The numbers involved are 10,800, 11,600, 12,400, ...
which forms an AP with a = 10,800 and d = 800.

2. Wehave, lastterm =1 =253
And, common difference d = 2nd term — 1st term=8—-3 =5
Therefore, 20" term from end =1 -(20—1) xd =253 -19x 5 =253 — 95 = 158.

3. ap=5p—5p1=(ap?+bp)-[a(p—1)*+b(p—1)]
=ap?+bp—(ap’+a—2ap+bp-h)
=ap’+bp—ap?’—a+2ap-bp+b=2ap+b-a.
=ai=2a+b-a=a+banda;=4a+b-a=3a+b
=>d=a;—ai1=(3a+b)—(a+b)=2a

4. Let the first term be ‘@’ and common difference be ‘d’.
Given,a =5, Thn=45,s,=400.
Tn=a+(m-1)d

=>45=5+(m-1)d

=400 =~ (5+ 45)

= n =2 x 8 = 16 substituting the value of nin (i)

= (16— 1)d = 40

8
>d=—=-
15 3

5. Natural numbers between 101 and 999 divisible by both 2 and 5 are 110, 120, ...
990.

so,al=110,d=10,a,=990
We know, an =a1 +(n—1)d

990 =110 + (n — 1) 10

990-110
10

(n—1)=
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=>n=88+1=89
6. Letanbe therequired term and we have given AP
3,8,13,18, ...
Here,a=3,d=8-3=5andan=78
Now, an=a+(n—-1)d
=78=3+(n-1)5
=78-3=(n-1)x5
=75=(n—-1)x5
= 7?5 =n-1
=>15=n-1
>n=15+1=16
Hence, 16" term of given AP is 78.
7. Let the first term be a and common difference be d.

Now, we have

a, =38 = a+(11-1)d=38

= a+10d =38 (i)
and a =73 = a+(16-1d=73
= a+ 15d =75 ...(i7)

Now subtracting (it) from (1), we have
Now, a+ 10d = 38
_a+ 15d =__73
-bd=-36 or bd=35

d=32-7
5

Putting the value of d in equation (i), we have
a+10x7=38
=>a+70=38

=>a=38-70
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=>a=-32
We have,a=-32andd=7
Therefore, azi=a+(31-1)d
=as=a+30d
= (-32)+30x7
=-32+210
=asz =178
8. Leta be the first term and d be the common difference.
since, given AP consists of 50 terms, so n =50
a3 =12
=a+2d=12..(i)
Also, aso = 106
= a+490 =106 ... (ii)
subtracting (i) from (ii), we have
47d =94
-4\

=>d=—=2
47

Putting the value of d in equation (i), we have
a+2x2=12
=>a=12-4=8
Here,a=8,d=2
~ 29th term is given by
ax=a+(29-1)d=8+28x2
= a»=8+56
> ay =64
9. Leta be the first term and d be the common difference of the AP.

We have, ag=31and al5=16+an
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=>a+7d=31landa+14d=16+a+ 10d
=>a+7d=31and4d =16
=>a+7d=31landd=4
=>a+7x4=31
=>a+28=31
=>a=3
Hence, the APisa,a+d,a+2d,a+ 3d.....
ie., 3,7,11, 15,19, ..

10. Wehave,a=5andd=10
~as=a+30d=5+30x10=305
Let nth term of the given AP be 130 more than its 31%' term. Then,
an=130+ as
~a+(n—-1)d=130+305
=5+10(n—-1) =435
= 10(n=1) =430
=>n-1=43
=>n=44

Hence, 44" term of the given AP is 130 more than its 31% term.

Long Answer :

1. Wehave,as+ag=24
>a+(4-1)d+a+(8-1)d=24
=>2a+3d+7d=24
= 2a+10d=24
= 2(a+5d)=24
~a+5d=12

and, as+ai0=44
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=>a+(6-1)d+a+(10-1)d=44
= 2a+5d+9d=44
=2a+14d=44

=a+7d=22

subtracting (i) from (ii), we have
2d =10

.d_lo_
rd == =

Putting the value of d'in equation (i), we have
a+5x5=12
=a=12-25=-13
Here,a=-13,d=5
Hence, first three terms are
-13,-13,+5,-13+2x5i.e.,,-13,-8, -3

2. Wehave, sn=3n%—4n...(i)
Replacing n by (n — 1), we get
Sn-1=3(n—1)2-4(n-1) ....(ii)
We know, .
an=5Sn—5n1={3n’=4n}-{3(n-1)>-4(n-1)}.
={3n?2-4n}-{3n?+3-6n=4n + 4}
=3n’-4n-3n’-3+6n+4n—-4=6n-7
so, nthterman=6n-7
To get the AP, substituting n =1, 2, 3... respectively in (iii), we get
ar=6x1-7=-1,
2=6%x2-7=5

aa=6x3-7=11,..
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Hence, APis—-1,5, 1:1, ...
Also, to get 12th term, substituting n = 12 in (iii), we get
a=6x12-7=72-7=65
3. Letthe four partsbea-3d,a-d,a+d,a+3d.
Given, (a—3d)+(a—d)+(a+d)+(a+3d)=56

= da=56 or a=14
{a—Sd}{a+3d}=§

Also, @-dfa+d) 6

= - @-9" 5 6(196-94% = 5(196 - d?) [ a=14]
a*-d* 6

= 6 X 196 - 54d” = 5 x 196 — 5d”

= 494 =6 x 196 -5 x 196 = 196

= d* =4 or d==*2

Required parts are 14 - 3x2, 14 -2, 14+2, 14 + 3x2
or 14-3(-2), 14 + 2, 14— 2, 14 + 3(-2)
i.e., 8,12, 16, 20

4, Let ‘a’ be the first term and ‘d be the common difference.

nthtermof APis a,=a+ (n-1)d

and sum of APis  §, = % [2a + (n — 1)d]



e
ARITHMETIC PROGRESSIONS

Sum of first 10 terms = 210 = %[2{1 + 9d|

= 42 = 2a + M = 2a + 9d = 42 (1)
15th term from the last = (50 - 15 + 1) =36" term
= ﬂ?’ﬁ =g+ 35{1"

15
Sum of last 15 terms = 2565 = Y [2a4 + (15— 1)d]

= 9565 = %[2 (a + 35d) + 14d)

= 2565 = 15[a + 35d + 7d]

= a+ 424 =171 ..(11)
(i) — 2 x (i), we get
Od — 84d = 42-342 = 75d = 300
300

= d=—_—=4

75
Putting the value of d in (i1)

42%44+a=171 = a=171-168
= a=3
=  ap=a+494=3+49 x 4 = 199
So, the AP formed 15 3, 7, 11, 15, ...... and 199.

S,= —[2a + (n-1)d]

re| =

30
Sp= 5 [2a+20d] = Sy =30a +435d (i)
20
= Sw="5 [2a+19] = Sy =20a + 190d

Sli:l:g[ﬂa_i‘_gd] = Sm:lﬂﬂ+45d

3{520— Sli}) = 3[20& + 190d — 10a - 45d]
= 3[10a + 145d] = 30a + 4354 = §,,  [From (i)]

Hence, Sq5 = 3(855 - 8,p) Hence proved.

6. Let total time be n minutes
Total distance covered by thief = 100 n metres

Total distance covered by policeman =100+ 110+ 120+ ... + (n — 1) terms



e
ARITHMETIC PROGRESSIONS

100m === [100(2) + (n - 2)10]

= 200n = (n—1)(180 + 10n)

= 102-30n-180=0

=n2-3n-18=0

= (n-6)(n+3)=0

=>n=6

Policeman took (n —1) = (6 — 1) = 5 minutes to catch the thief.
7. The numbers of housesare 1, 2,3, 4.......... 49,

The numbers of the houses are in AP, wherea=1andd=1

sum of n terms of an AP = %[Za +(n—1)d]

Let X" number house be the required house.

sum of number of houses preceding X" house is equal to sx-1 i.e.,

Sea= o2 X-1-Dd) = Se= LR+ X-2)
Sy = X_E-l_(g +X-2) — Sy = w

Sum of numbers of houses following X™ house is equal to Saa— Sx
49 i
?[‘2& + (49 - 1]&]—% [2a + (X —1)d] .

49 X 49 X
9 {2+4E)~~£(2+X—1J— 9 (5{}}—5 (X+1)

= 25(49) - % (X+1)

Now, we are given that
Sum of number of houses before X is equal to sum of number of houses after X.

i.é’., S.‘:—l = S-’lﬁ - Sx

X(X -1) _ (X+1) XX 995 X _X
= x? = 1995 — X =125
= X = =+35

since number of houses is positive integer,
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~X=35
8.
. % _atl0d _2 . _
Given, 4y " at17d 3 [Using formulaae, = a + (n - 1)d]
= 3a + 30d = 2a + 34d
= a = 4d ' ...{1)

>0 —%{ﬂaﬂd} Using formula S, = o
» = 520+ 9d) g formula§ = 9 [2a+(n-1)d]
+
_12d _ 6
34d 17
Hence S, : §;, = 6: 17.

9. Thefirst 15 multiples of 8 are
8, 16, 24, ... 120
Clearly, these numbers are in AP with first term a = 8 and common difference, d

=16-8=8

Thus, S5 = %[2 X 8 + (15~ 1) X 8]

15 15 15
=E[16+14x3]= E[IE+IIQJ=E x 128 = 15 x 64 = 960

10. Two digit natural numbers which when divided by 3 yield 1 as remainder are:
10, 13, 16, 19, ..., 97, which forms an AP.
witha=10,d =3, an =97
an=97=a+(n-1)d=97
or10+(n-1)3=97
=>(n-1)= % =29
=>n=30

Now, s30=[2 x 10 + 29 x 3) = 15(20 + 87) = 15 x 107 = 1605
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Case Study Answers:

1. Answer:

Here the smallest 3-digit number divisible by 7 is 105. So, the number of bacteria taken into
consideration is 105, 112, 119, .... 994 So, first term (a) = 105, d = 7 and last term = 994,

i. (c)133
Solution:
ts=a+4d=105+28 =133
i. (b)128
Solution:
Let n samples be taken under consideration
"+ Last term =994
=a+(n-d)d=994
= 105+ (n-1)7 =994
= n=128
iii. (a) 1365
Solution:
Total number of bacteria in first 10 samples
= S10 = 11[2(105) +9(7)] = 1365
iv. (a)952
Solution:
t; from end = (128 - 7 + 1) term from beginning = 122" term = 105 + 121(7) = 952
v. (c)448
Solution:
tso =105 +49 x 7 =448
2. Answer :

Geeta's A.P. is -5, -2, 1, 4, ... Here, first term (a1) = -5 and conunon difference (d1) = -2+ 5 =3
Similarly, Madhuri's A.P. is 187, 184, 181, ... Here first term (a2) = 187 and common difference
(d2) = 184 - 187 = -3

I. (b) 88

Solution:

t3a = a2 + 33d2 = 187 + 33(-3) = 88
i. (d)o

Solution:

Required sum =3+ (-3) =0
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.  (a) 49
Solution:
tio = a1 + 18d:1 = (-5) + 18(3) = 49
IV.(a) 85
Solution:

S1o = 3[2a1 + (n-1)dy] = L [2(~5) + 9(3)] = 85

V. (b) 33
Solution:
Let nt" terms of the two A.P s be equal.
“ -5+ (n-1)3 =187+ (n - 1)(-3)
=6(n-1) =192
= n =33
Assertion Reason Answer-

1. (a)Both A and R are true and R is the correct explanation for A.

2. (d) Aisfalse but Ris true.



