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Chapter 1. Arithmetic Series.

Bird’s eye.

First term = f ., Common difference = d ., X, = Nth term., S, = Sum.
n = number of term.

X =f+(n—1)d ; X,=dn+(f—d) ; X,=an+b.
(a — common difference , a + d first term).
X, —X

m n

d=x,—x, ; Xx,=x,+d or f+d ; x;=2f+d ; d= o—

d= differenc e of terms
differenc e of posistionvalu e

Xn Xy - last term — first term

+1
commondifferenc e

n= +1

If a,b and c be the consecutive three terms of an AP

The arithmetic mean (AM) b zazi :

S,=5(2f+(n-1)d] ;  $,=7[x+x] or §, =T f+

S :gn+n

d
n 2 f

2

If x,x+d,x+2d,x+3d,x+4d be the consecutive five terms of an AP,

Then the sum of the AP = 5 X middleterm. or 5 X (x+2d).
If x, x+d,x+2d,x+3d,x+4d,x+5d,x+6d be the consecutive seven

terms of an AP,
Then the sum of the AP = 7 X middleterm or 7 X (x+3d)
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Question 1.

Answer:-
Givena=11, b=?,c=19
If a, b, and c be the three consecutive numbers ,

b:a+b _ 11+19 _ @:15
2 2 2

S AP =11,15,19,......

d= x,—x,=15—-11=4

4% term = 19 + 4 = 23.

Question 2

Answer:-
Given , Sum of the term = 5n°+2n
First term = 5x 1°+2 % 1
=5+2=7
a) Sum of the first two terms = 5 X 2°4+2 X 2 = 24.
Common difference (d) = 17 — 7 = 10.
b) The first two terms of this sequence = 7, 17.
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Question 3

Answer:-
Given Sequence =1,4,7,10,.........c........
Common difference (d) =4 -1 = 3.
a) The algebraric form X,=dn+(f—d)
=3n+(1-3)=3n-2.

b) X,=3n—-2 ,ie., 100 =3n -2

n= 102 34.

2

Hear, n is a natural number being 100 in this sequence.
c) The square of the third term be (3n—2)'=9n"’—12n+4
The difference between first term and this will equal to the multiple of
the common difference.
ie., 9x°—12n+4—1=9n"—12n+3
= 3(3n°~4n+1)
Hence, the square of any term of this sequence is also a term of it.

Question 4.

The n™ term of an AP is 3 — 5n . What is the (n+1)™ term?

Answer.

Given n"term of an AP=3-5n , d =-5 ( the coefficient of n be the

common difference)
.the(n+1)"term=3-5n+-5=-5n-2

Question 5.

How many terms are there in the AP 18, 15% ,13,...... ,-47.
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Answer.

Given,a=18,d = 75
Let the given AP has n terms
ie., X, =—47 We know that n= X”d M
n="2"18 1 = 65x 2241 =26+1=27.
_> 5
2
.. The given AP has 27 terms
............................................................................ drvsr
Questions 6
Is —150 aterm of AP 11, 8, 2, 5,........ ?
Answer.
Givena=11, d=8-11=-3. X,=—150
We know n= s X1+1 , = n:M+1 = ﬂﬂ = 54g .
d -3 -3 3
This is not possible because “n” is +ve integer.
Hence, - 150 is not a term of given AP.
.............................................................................. drvsr
Question 7.
a) How many three digit numbers are divisible by 7 ?
b) How many multiples of 4 lie between 10 and 2507
Answer
a) Three digit numbers divisible by 7 are 105, 112, 119, ........... 994.
Itisan AP, a=105d=7 X,=994 Findn?
We know n=X”d Mg = w+1 = 128.
Hence, there are 128 three digits numbers which is divisible by 7.
b) Multiples of 4 b/w 250 be 12, 16, 20, 24, 28, ............. 248.
WhichisanAP. A=12, d=4, X, =248 , n="?
Xn_xl
We know that, n= r +1 = f+2d=20
So, there are 60 multiples of 4 lying b/w 10 and 250.
.............................................................................. drvsr
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Question.8.

If the sum of the 6™ and 20" term of an AP is 84, what is the sum of the
first 25 terms?

Answer.

Let “a” and “d” be the first term and common difference of the given AP
respectively.

6™ term = 20" term , sum 84.

Given condition f+5d+f+19d=84

ie.,, 2f+24d=84

Hence the sum of the first 25 terms

Sn:g[2f+(n—1)d] , = 22—5[2f+24d}

ie., 22—5[2f+24d} = 22—5><84:1050 .

Question 9
In a flower decoration , flowers are arrange in ten concentric circles . If the
third and eight circles have 20 and 35 flowers respectively . Find the
number of flowers in the outermost circle, using the idea of AP.
Answer.
Given n = 10, Third term = 20 ., ie., f+2d=20 - (1)
Eight term = 35. , ie., f+7d=35 - (2)
Solve equation (1) and (2) We get f=14 and d=3
The number of outermost circle = X,, = f+9d=14+9 X 3=41.

Question 10.

See these figures made with matchsticks

Figure | Figure 2 Figure 3
{a)  How many sticks are needed for the next figure ?

(b)  If we continue this, what is the relation between the numbers [, 2, 3, ... and the number
of matchsticks used in Figure 1, Figure 2, Figure 3 and so on ?

(c)  If we write the number of matchsticks in order, what is the algebraic expression to find
the nth term of this sequence ?
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Answer.

a) Number of sticks are needed for the first figure = 9
Number of sticks are needed for the second figure = 12
Number of sticks are needed for the third figure = 15

Common difference =12-9=3.

.". Number of sticks are needed for the next figure = 15 + 3 = 18.
b) Here the number of sticks will be used the 3 times of each number of 1,
2,3, .... be added 6 will get 1,2,3..

(ie,, 1 X3+6=9 ; 2 X 3+6=12 ; 3 X 3+6=15)
c) Sequence =9, 12, 15, .......
The algebraical form of n" term

X =dn+(f—d)
=3n+(9-3)
=3n + 6.

Question 11
Consider the arithimetic sequence 12, 23, 34, ..
(@) What is the 10% term ot this sequence ?

(b)y [Is L111 a term of this sequence 7 Why 7

Answer.

Given AP=12,23,34, ...............

Common difference (d) =23 - 12 = 11.

a) The 10" term = f+9d=12+9 X 11=111.

b) We know the algebraical form X, =dn+(f—d)

= 11n + (12 - 11)

=1In+1

ie.,, 11In+ 1 =1111
1In =1111 -1

= 1110

_ 1110

n=—— =100.9090....
11

n is not an integer ,so 1111 is not a term in this sequence.
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Question 12.
The first term of an arithmetic sequence 1s 6 and the sum of the first 6 terms is 66.
(a) What is its 6" term ?
(b)  What is the common ditference of the sequence ?
() What are the first 6 terms of this sequence ?

Answer.
First term (f) = 6.  Sum of the first 6 terms = 66., n

a) Snzg[2a+(n—1)d]

6.

m”66=-gp><646—1ﬁﬂ
66 = 3 [12 + 5d]

22 =12 + 5d
5d=22-12 =10
d = 10/5 =2.
The 6" term = f + 5d
= 6+10=16.

b) Common difference = 2.
c) First 6 terms of the sequence = 6, 8, 10, 12, 14, 16.

Question13.

The first term of an arithmetic sequence is 6 and the common difference is 4.
(a) What is the algebraic form of this sequence ?

(b)  What is the algebraic expression to find the sum of the first n terms of this
sequence ?

(¢) How many terms of this sequence, starting from the first, are to be added to get
510 ?

Answer{-
Given, First term (f) = 6; CommOn difference = 4.
a) Algebraical form X,=dn+(f—d)
= 4n + (6 — 4)
=4n + 2.
b) The algebraic expression to find the sum of the first n terms
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S,=3[2f+(n-1)d

B2 % 6+(n—1)4]

2
R12+4n—4]
2

= % X 2[6+2n-2]

=n(2n+4)= 2n’+4n
c) Consider the sum of the first n terms be 510.
ie., 2n’+4n =510,
2n°+4n - 510 = 0 Solve the equation to get n
2n” + 4n — 510 = 0 . Dividing through out by 2
n“+2n—255=0
(n+17)(n—-15)=0
n+17-0orn—-15=0
n=-17orn=15 -ve 17 rejected
S.n=15.
15 terms to be added to get 510.

Question 14.

OR

A+ Maths English version questions and answers -8- Dr.V.S.RaveendraNath



Question 15.

Answer:-
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Question 16.

Question 17

Write down the first three terms of the sequence of natural numbers

leaving remainder 1 on division by 5. Check whether 510 is a term of

above sequence.

Answer:-

The first natural number leaving remainder 1 on division by 5 =1

The second natural number leaving remainder 1 on division by 5 = 6

The third natural number leaving remainder 1 on division by 5 = 11
.. The first three terms of the sequence = 1, 6, and 11.

X_
We know that n= ”d f+1 ;Heref=1;d=6-1=5. X, =510

510-1,, _ 509 ,
5 5
=102.8

Hence, n is not an intiger so 510 is not belonging this sequence.
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Question 18.

In these figures , the sides of the smaller squares are in the arithmetic
sequence 2, 5, 8,............. and the sides of the larger squares are in the
arithmetic sequence 5, 8, 11,............
a) Write down the algebraic form of each sequence.
b) Write down the algebraic form of the sequence of areas of the shaded
portion in each figure.
Answer:-
Given sequence =2,5,8,.....cccevvviiiinnnnns
f=2;d=5-2=3.
a) Algebraical form X =dn+(f—d)
=3n+(2-3)
=3n-1.
The given sequence =5, 8, 11,............ f=5; d=8-5=3.
lgebraical form X =dn+(f—d)
=3n+(5-3)
=3n+2.
b) The first figure, larger side of the square = 5cm.
The smaller square side = 2 cm.

.". The area of the shaded region = 5*— 2> ( Area of a square = a*)

=25-4=21.
Similarly, the second figure area
The shaded aera =8> -5
=64-25=139
The third figure aera = 11°-8°
=121 -64=57.
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.. The sequence of the aeras of the shaded region = 21, 39, 57,......
f=21; d= 39-21=18.
Hence the algebraic form X,=dn+(f—d)
=18n + (21 — 18)
=18n+ 3.

Question 19.

The first figure above is an equilateral triangle of side 2cm. The second
figure is obtained by drawing lines passing through the vertices and
parallel to the sides of the triangle in the first figure. The third figure is got
by drawing lines passing through the vertices and parallel to the sides of
the triangle in the second figure.
a) Write the sequence of perimeters of biggest triangle in each figure
obtained by continuing this process.

b) Write the sequence of areas of biggest triangle in each figure.
c) Write algebraic forms of both of the above sequences.
Answer:-
In the first figure , one side of the biggest triangle = 2cm

. Perimeter =3a= 3 X 2=6 cm
In the second figure , one side of the biggest triangle = 2 X 2=4 cm

. Perimeter =3a= 3X 4=12 cm
In the third figure , one side of the biggest triangle (2 X 4=8 cm

. Perimeter = 3a = 3 X 8=24 cm
Hence the sequence of perimeter = 6, 12, 24,................ (is a geometric

sequence , GP)
V3d*

4

b) Area of an equilateral triangle =
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2

In the figure , area of the first biggest triangle = (formula)
52
x V32 = /3 cm?.
4
| . . (4)° :
In the figure , area of the second biggest triangle = V3 T:4 V3 cm?.
o 2
X

In the figure , area of the third biggest triangle = \/3# = 16V3 cm®.

Hence the sequence of the area of the biggest triangle
= \3,4+3,16V3 ,.........
c)Here the sequence of the perimeters of the biggest triangles
=6, 12, 24,..... which is a GP. ( This is beyond our study)

f = 6; common ratio (r) = % = 2.

Algebraic form = X =ar"' = 6x2"!' =3x2x2"!'=3x2"

Question 19.

Consider the arithmetic sequence 135, 141, 147, ........ can the sum of any
25 consecutive terms of the sequence be 20167 Justify your answer.
Answer:-

Given arithmetic sequence = 135, 141, 147,.....cccccviiiiiinennnn...
f=135; d=141-135=6. n=25 ;sum = 2016

Algebraic form sum

sn:g{2a+(n—1)d]

2016:22—5{2 X 135+(25—1)6]
2016 # 1550 .
Here the sum is not equal. So, 2016 is not in the sequence .

Question 20.

The product of two consecutive terms of the arithmetic sequence
5811,..cc......... is 598. Find the position of the terms multiplied.
Answer:-

Given arithmetic sequence =5, 8, 11,..........
f=5;d=8-5=3.
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Let the next to terms be x and x + 3.
Given condition x(x + 3) = 598.
ie., x* + 3x — 598 = 0 . Solve the equation
(x—23(x+26)=0
x—23=0o0rx+26=0
le,x=230orx=-26.
In this sequence all the numbers be positive , so -ve 26 be rejected
Hence x = 23. The next term 3 + 3 = 26.
Algebraic form be X =dn+(f—d)

=3n+(5-3)
=3n+2
ie,3n+2=23; 3n=23-2;n~= ?1 =7.
_ _ _ 24 _
Nextterm3n+2=26 ;3n=26-2; n= 3 =8.

Hence the position of the term be 7 and 8.

Question 21.

a) Find the sum of the natural numbers from 1 to 15.

b) The sum of 15 terms of an arithmetic sequence with common difference
6 is 780 . Write the algebraic expression of the sequence .

c) Write the algebraic expression for the sum of the sequence.

Answer:-
n(n+1)

a)The sum of the first natural numbers be ; (formula) n = 15

15(15+1)

ie., sum = = 120.

b) Given,d =6 ; sum = 780. n=15.f =7? f can be find out by the sum
formula

n

S :g{2a+(n—1)d]

ie., 780=§[2a+(15—1)6]

A+ Maths English version questions and answers -14- Dr.V.S.RaveendraNath



750:%;¢2a+84]

2q+84="80%2

; 24+84=104; 2a=104 -84

2a=20;a=20/2=10.
Algebraic expression for the sum of the sequence.

=dn + (f—d)
=6n+ *10 - 6)
=6n+4.

c) The algebraic expression for the sum of the sequence.

d » d _6 > 6
2n+f2n—2n+102n
= 6n° +7n

Question .22.

How many integers are tere in between 100 an 300 which are exactly
divisible by 117.

Answer:-

The multiple of 11 form an arithmetic sequence

The first number after 100 which is divisible by 11 is 110 and the last
number before 100 is 297.

f=110; d=11; X, =297

_297-110
1
Hence there are 18 numbers between 100 and 300 which are divisibl by 11.

+1 =18.

+1 ;n

Question 23.

In an arithmetic sequence nth term be 6n — 5 . Find the sum of the first 20
terms.

Answer{-

Given nth term = 6n — 5.
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First term, put n = 1 in the nth term

ie., 6 X 1-5 =6-5=1. d =6 ( the coefficient of n all ways d in the
case of AP)

Put n = 20 to get last term

ie., S,=6 X 20—5=115

Hence sum 20 terms = g sn+f} = 22—0[115+ 1] - 1160.

Question 24
Find three numbers in arithmetic sequence such that their sum is 30 nd
product is 840.
Answer:-
Given , sum of three numbers = 30 ; Product = 840
Let consider the three numbers are f —d , f, f+d.
ie, f—d+f+f+d =230
3f=30;f=30/3=10

All so product , (f — d)(f)(f+d) = 840.

f(f*—d*) = 840

10 (100 —d*) = 840

100 — d* = 840/10

—~d*=84-100
—~d*=-16.
d=4.

Hence the numbersaref-d=10-4=6,f =10,
f+d=10+4=14.

Question 25.
The angles of a right angled triangle are in arithmetic sequence .
Find the angle by forming suitable equation.
Answer:-
Let consider the angles be f —d, f, f + d.
ie., f—d +f + f + d =180 ( sum of the three angle be 180)
3f =180 ; f=180/3 ; f = 60.
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We know that f + d = 90 ( largest angle of right angle be 90. )
ie., 60 +d=90; d=90-60 = 30.
The angles are 30, 60, 90 .

The end of the chapter — 1 ,Arithmetic sequence.
Prepared by Dr.V.S.RaveendraNath

b e Sk Sk BB Sk BB BB SE SE BB SE BB BB BB BB BB SE BB BB BB BB BB BB BB BB SE SE SE SE SE o

A+ Maths English version questions and answers -17- Dr.V.S.RaveendraNath



