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MATHEMATICS

ARITHMETIC =
SEQUENCES

- Al =

To Remember

1. A set of numbers written in order as the first, second, third and so on
based on a specific rule is called a number sequence.

eg: Sequence of squares of natural numbers 1, 4, 9, 16, ...

2. The algebraic form of a sequence is the relation between position and
term.

eg: In the sequence of squares of natural numbers, each term is the square
of position. If m’is the position,

x, =n", is the algebraic form.

3. A sequence got by starting with any number and adding a fixed number
repeatedly is called an arithmetic sequence..

eg. 1. The sequence of multiples of 3 ie, 3,6,9,12, ..

2. The sequence of natural numbers leave a remainder 1 on divison
by 5 1,6,11,16,21 ..

4. In an arithmetic sequence, if we subtract any term from the term
immediately after it, we get the same number. This fixed number is called
the common difference.

5. In an arithmetic sequence, the difference between any two terms is the
product of the position difference of that terms and the common difference.

OR

The difference between any two terms of an arithmetic sequence is a multiple
of the common difference.

6. If the terms of an arithmetic sequence are natural numbers, we get the
same remainder on division by the common difference.

Eg. In the arithmetic sequence 4, 7, 10, 13... we get 1 as the remainder
on division by 3 for any term.

7. In an arithmetic sequence, term difference divided by position difference,
gives the common difference.
i i 23-13 10
Eg. In the arithmetic sequence 8, 13, 18, 23... 1_2 = ?=5
8. The difference of any two terms of an arithmetic sequence divided by the
common difference gives the position difference and one more than the
position difference is the number of terms.

Eg. In the arithmetic sequence 3, 7, 11, 15, ..., 99.

7
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MATHEMATICS

99-3 96
Number of terms = T+1=T+1=24+1=25 i

9. Arithmetic Sequences are got by multiplying natural numbers from 1 by a
fixed number and then adding a fixed number.
10.If the first term of an arithmetic sequence is ¥ and common difference is
‘d” then x, = f+(n—-1)d
or
x =dn+(f—d)
11. Algebraic form of an arithmetic sequence is x, =an+b where ‘a’ is the
common difference and ‘a+b' is the first term.
Eg. In x =3n+2. First term is 5 and the common diffence is 3.

12.If the number of terms of an arithmetic sequence is odd, then sum of terms
is the product of the number of terms and the middle term.
Eg. Three consecutive terms of an arithmetic sequence are 6, 9, 12, then
sum = 3 x 9 = 27

Five consecutive terms of an arithmetic sequence are 8, 14, 20, 26, 32,
then sum =5 =20 =100.

13.In an arithmetic sequence, if the sum of positions of two pairs of terms are
equal, then the sums of the pairs of the terms are also equal.
eg: 7+12=5+14=3+16=1+ 18 = ....
So in the arithmetic sequence x, x,, Xx,, x,,... , we have
x7+x12=x5+x14=x3+x16=x1+x18=""

14. Sum of consecutive natural numbers starting with 1 is half the product of
the last number and the next number. Algebraically

1
14243+ .. +n= EH(WH)

1
Eg. 1+2+3+...+50= Ex50x51=25x51=1275

15.. For the arithmetic sequece x, =an+b, the sum of first »’terms is
+1
S_ = ax n(n2 )+bn

16. The sum of consecutive terms of an arithmetic sequence is half the product
of the number of terms and the sum of the first and last terms.

1
Algebraically, X +X,+x,+...+x, = En(xl +x,)

17.8um of consecutive terms of an arithmetic sequence is in the
form s, = pn® + gn, where 2p is the common difference and

p + qis the first term.

18. For two arithmetic sequences with same common difference,

H VIDYA JYOTHI WORKSHEET Class 10 M



MATHEMATICS

+ Difference of terms in the same position are equal.

+ Difference of the sum of ‘n’ terms is . x difference of terms in the same
position.

Work Sheer - 1

1. Look at the following pattern of pictures.

a.  Write the sequence of number of small squares in each rectangle
2,4, el s e s eeeenaes s eene

b)  Write the sequence of number of large squares in each rectangle.

Xn = 2n

Work Sheet - 2

2. Look at the following pattern of pictures.

lcm 2cm 3cm

a) Write the sequence of lengths of the sides



MATHEMATICS

Work Sheet- 3

3. Consider the sequence 1, 4, 9, 16, .... of perfect squares

a) Write the next three terms of the above sequence
25, i s eereens

b)  Which is its tenth term?

d) TForm a new sequence by multiplying each term of the above sequence
by 2 and adding 1

e) Write the algebraic expression of this sequence

Wrok Sheet - 4
4. a) Write the sequence of natural numbers ending in 3

b)  Write its algebraic expression.

c) Write a sequence obtained by adding 5 to each term of the above
sequence

d) Which is its fifth term?

e¢) Write its algebraic expression

Work Sheet - 5

1. Fill up the following table based on the given arithmetic sequences.

Arithmetic |First Common 10™ term 20" term Algebraic

Sequence |[term (f) | difference(d)| term (X, ) (X,0) form

3,5,7, .. 3 2 X,,=f+9d | X, =f+19d | Xn=dn+f-d
=3+9x2 =3+ 19 %2 = 2n+3-2
=3+ 18 =3+ 38 =Z2n+1
=21 =41

4,7, 10,

5, 10, 15,

8, 13, 18,

2,6, 10, .....

7,13, 19, ....

10
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Work Sheet - 6
2. Fill up the following table
Algebraic form|Common | First term | Arithmetic 10%" term
(Xn) difference (f) Sequence (X,
3n+ 2 3 342 =5 5,8, 11, ... | X, ;= 3x10+2
=30+ 2
=32
In + 3
on -4
3n - 2
10 n

Work Sheet - 7

3. Two terms of some arithemeic sequences are given. Fill up the following
table

Term difference

15t | d =

term

1 Oth

term

First term (f) Algebraic form

Position difference

47-42 15

47 | d= oot =X, =X,,-9d

3 =32-9x%x3
= 32-27
=D

32

Xn=dn+f-d

=3n+5-3
=3n + 2

71 106

10 30

00 80

Work Sheet - 8

Complete the following table.

Sl.
No.

Middle
term

Number Number term |Sum of the

of terms

Consecutive terms
in the Arithmetic

sequence

xmiddle
term

terms

1,2, 3

3%x2=6

1+2+8=6

2,3,4

13,5

5,8, 11

x—-1,x x+1

XYy, x, x+y

1,2,3,4,5

ool BN| o)) N AN ROVY I (9] e

x_2y: XY, X, X+y; X+2y
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MATHEMATICS

Work Sheet - 9
3, 6, 9, 12, 15, 18, 21, 24, 27 are consecutive terms in an arithmetic

scqucerice.

Numberofterms = .....ccoovvvvvvnenn.

Middleterm = ......coovvveeenn..

If we add the terms which are at same distance from the two ends, then

x1+x9=3+27=30

X g = ot =
Xyt X =t =
X, X, =t =

a) Identify the relation between sums of each pair?

b) How the sum is related to the middle terms?

Work Sheet - 10

The sum of 4™ and 6™ terms in an arithmetic sequence is 20

a) Find the sum of its 15t and 9™ terms?

b) Write any two pairs of terms having the same sum?

c) Find its 5% term?

d) If 3" term is 7, then find its 7 term?

Work Sheet - 11

20%21
a) 1+2+3+4+...420 = ——— = ...
b) 24+4+6+.....+50 = 25 X(25+1) = ..ovnnn...
c) 1+3+5+ ..... +29=15%= ...

Find the following sums
a) 1+2+3+4+ ...+ 50
b) 2+4+6+8+... + 40

" c) 1+3+5+7+...+19
VIDYA JYOTHI WORKSHEET Class 10 M



MATHEMATICS
Work Sheet - 12
a) 1+2+3+4+...+15 =

b) 3+6+9+12+.... + 45 = 3 (1+2+3+....+15)

= 3% ... = s
3x135x16
C) 5+8+11+14+...+47 = ———+15x2

Find the following sums.
a) 1+2+3+4+....+30
b) 8+16+24+32+...+240
Cc) 9+17+25+....+241
Work Sheet - 13

Complete the following table.

Algebraic| First term| Common Sum of first Sum of first
form (Xn)| (f) difference n terms (S ) 10 terms (S )
(d)
3n+ 2 3+2 =5 3 Sn3n(’;+l)+2n Slowju%do
3n" +3n
St = 3x5x11+20
3n* 3n
= +—+2n = 165 + 20
2 2
3 2
=2 4 7n = 185
2
on +4
10n - 3
n+1

13
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Work Sheet - 14

Complete the following table.

Arithmetic First term [Common Sum of first 10 terms (Sn)
Sequence (f) difference (d)

n
5,8, 11,..... 5 3 Sn=5[2f+(n—1)d]

S =%[2><5+(10—1)3]

=5 (10 + 9 x3)
=5 (10 + 27)

=0 x37= 185

12, 23, 34, ...

15, 22, 29, ...

10, 16, 22, ...

Work Sheet - 15

Complete the following table

Algebraic form First term|Common Sum of first | 10th term

of the sum of () difference |10 terms (S )| X, =+ 9d
arithmetic sequence| (d)

32 + 20 3+2=5 |2x3=6 S, =3x10* +2x10 | X,, = 5+9x6

= 3x100+20 =5+ 51
= 300 + 20 = 09

= 320

2t +5n

5n° +4n

14 VIDYA JYOTHI WORKSHEET Class 10 M
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Work Sheet - 16

Complete the following table.

Arithmetic Sequences | Difference of Number of | Difference
fist terms terms of sums

4,7, 10, .... 15-4=11 20 20 x 11 = 220

15, 18, 21, ....

1,6, 11, ...

7,12, 17, ...

9,13, 21, ....

12, 20, 28, ....

21, 27,33, ...

11, 17, 23, ....

Work Sheet - 17

Look at the following Pattern

b) Last number in the 4M ine = ] =1+2+3+ ]
c) Last number in the 9% line = 1 + 2+3+ ...... T =[]
d) First number in the 10" line = ]

e¢) Last number in the 10" line = ]

f) How many numbers in the 10™ line?

10
i th 1ine = — + =
g) Sum of the numbers in the 10™ line 2 [ ] E

15
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ANSWERS

Work Sheet - 1
a) 2, 4, 6, 8, 10, ...
b) 0, 1, 2, 3, 4, ...
c) 2, 5,8, 11, 14, ...
d Xn = 2n

Xxn = n-1

Xn = 3n-1
Work Sheet - 2
a) 1, 2, 3, 4, 5, ...
b) 4x1, 4x2, 4x3, 4x4, 4x5, ... = 4, 8, 12, 16, 20, ...
o 12, 22, 32, 42, 52, ... =1, 4, 9, 16, 25, ...
d Xn = n

Xn = 4n

Xn = n?
Work Sheet - 3
a) 25, 36, 49
b) 102 = 100
c) Xn= n’
d) 3, 9, 19, 33,
e) Xn=2n’+1
Work Sheet - 4
a) 3, 13, 23, 33, ...
b) Xn=10n -7
c) 8, 18, 28, 38, ...
d) 48
e) 10n -2

16 VIDYA JYOTHI WORKSHEET Class 10 M



MATHEMATICS

Work Sheet - 5

Arithemetic| First | Common | 10" term 20 term | Algebraic form
Sequence term | difference (X0 (X,0)
(f) (d)

3,5,7, ... 3 2 X,, = f+9d | X, = t+19d| Xn = dn +f - d
=3+9x4 =3+ 19 x2 =2n+ 3 - 2
=3+184 =3+ 38 =2n+1
=21 =41

4,7,10,... | 4 3 X, = 9d | X, = f+19d| Xn=dn+f-d

=449 x3 =4+ 19%x3 | =3n+4-3
=4+ 27 =4+ 57 =3n+1
=31 =061
5, 10, 15 5 5 X, = +9d | X, = f+19d | Xn = dn+f-d
=5+ 9 x5 =5+ 19%x5|=5n+5-95
=5+ 45 =5+9> = 5n
= 50 = 100

8,13,18,...| 8 5 X, = +9d | X,, = f+19d | Xn = dn+f - d
=8+ 9 x5 = 8+19x%x5 =5n+8 -5
=8+ 45 =8+ 95 =5n+3
= 03 = 103

2,6, 10,... | 2 4 X,o = 9d | X,, = £+19d | Xn = dn+f - d
= 249 x4 =2+ 19%4 [=dn +2 -4
=2+ 36 =2+76 =4n - 2
= 38 =78

7,18,19, ... | 7 6 X, = 9d | X,, = £+19d | Xn = dn+f - d
=7+ 9 %0 =2+ 19%6 | =6n+7 -6
=7+ 54 =7+ 114 =6n+1
=61 =121

17
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Work Sheet - 6

18

Algebraic | Common First term Arithematic| Algebraic form
form (Xn) | difference () Sequence
(d)
3n+2 3 3+2+ =5 9,8, 11, ... X o = 3x10+2
=30+ 2
=32
in + 3 443 = 7 7,11, 15, .| X, = 4x10+3
=40+ 3
=43
5n -4 5-4= 1,6, 11,... | X, =5x10-4
=50 -4
= 46
3n -2 3-2= 1,4,7, ... X o= 3x10 -2
=30-12
=28
10n 10 10 x 1 =10 10, 20, 30,..| X,, =10x10
= 100
Work Sheet - 7
10th | 15th = Te-rfn dif-ference First term (f) Algebraic form
Position difference
term | term
32 | a7 | a=E22-1 f=X, = X, -9d | Xn=dn+f-d
15-10 5 1 10
=32-9x%x3 =3n+5-3
=32 -27 =3n + 2
=32 - 27
71| 106 | a=222 P 7 1 mx = x —od | xn=dn+r-d
15-10 5 1 10
=71-9 x7 =7n +8 -7
=71-63 =7n+ 1

VIDYA JYOTHI WORKSHEET Class 10 M




MATHEMATICS

0| 30 | @=2-2. f=X = X, _-9d | Xn=dn+f-d
15-10 5 10
=10-9x 4 =4n + (-206) - 4
= 10 - 36 =4n - 30
= - 126
s0 | s0 | =206 | mx = x _—9d| xn=dn+f-d
15-10 5 10
=50-9%6 =6n+(-4) -6
=20 - 54 =6n- 10
=—-4
Work Sheet - 8
8l. | Consecutive terms Number |[Middle | Number Sum of the
No.| in the of terms | term | of terms x | terms
arithemetic sequence middletrem
1. |1 1,2,3, 3 2 3x2=06 1+2+3=6
2 2,3, 4 3 3 3x3=9 2+3+4 =9
3 1,3,5 3 3 3x3=9 1+3+5=9
4 5,8,11 3 8 3x8 =24 5+8+11=24
5 x-1, x, x+1 3 X 3xx=3x (2t 1)+x+(x+1)=3x
6 x—y,x,x+ty 3 x 3xx= 3x {—uy)tx+{x+y)= 3x
7 1,2,3,4,5 5 3 5%3 =15 1+2+3+4+5=15
8 x=2Yy, x-Y, x, x+y, x+2y ) X Sxx =5x (x—2y)+{x—y) +x+
(x+y) + (x+2y) = 5x

Work Sheet - 9

3,6,9, 12, 15, 18, 21, 24, 27
Number of terms = 9
Middle term =15

x+x,=3+27=30
x,+x,=6+24=30
x,+x,=9+21=30
x,+x,=12+18=30

a) In an arithmetic sequence if the sum of position of two pairs of terms
are equal, then the sums of the pairs of the terms are also equal.

b) Sums are two times the middle term. 19
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Work Sheet - 10

a) 20

b) x,tx,, x,*tx,

c) 10

d) x,+x+ = 20

X, =20-x,=20-7=13

Work Sheet - 11

20 (20+1) _ 20x21
2

a) 1+ 2+3+..+20= = 210

b) 2+ 4+ 6+ ... + 50 = 25 (25+1) = 25%26 = 650
c) 1+3+5+..+29=15% =225

Sum

50 (50+1) _ 50x51
2

= 1275

a) 1+ 2+3+ 4+ ...+ 50 =

b) 2+4+6+8+...+40) = 20x21 = 420
c) 1+3+5x7+...+19 = 10? = 100
Work Sheet - 12

1> x16 _ 15,8-120

a) 1+ 2+ 3+4+ ... +15=3

b) 3+6+9+12+...+45 = (1+2+3+....+15) = 3x120 = 360

3 x15x16
Q) 5H8+11+14+....447 = % +15%2=360+30=390

sum
30 x31
a)  1+2+43+4+...430 = ——— =15x31= 465
b)  8+16+24+32+...+240 = 8(1+2+3+4+.....4+30) = 8 x 465 = 3720

c) 9+17+25+...+241 = 3720 + 30x1 = 3720+30 = 3750
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MATHEMATICS

Work Sheet - 13

Algebraic | First term{Common | Sum of first Sum of first
form difference | n terms 10 terms
3n° +3n
= 5 +2 = 3x5%x11+20
3nt 3m
= —+2n = 165 + 20
2
3, 7
=—n+—n = 185
6 +1 6x10x11
6n + 4 6+4 =10 | 6 S = ”(’; dpan | 5 A0 40
=3n (n+1) + 4n | = 3 x10x11+40
=3n?+3n+4n| =330 + 40
=3n? + 7n = 370
10m(1+1 10x10x11
10n -3 10-3=7 10 S, = " )+(—3)n S, =—————+(-3)x10
= 5n(n+1) -3n | = 5x10x11-30
= 5n%+5n-3n = 550 =30
= 5n? + 2n = 520
7n+1 7+1=8 7 SHZW-FIH SIO=M+1XIO
Tn* +7n
= 5 1n = 7x35%x11+10
T Tn
= +— = 385 + 10
2
7 9n
= +— = 395
2 2




MATHEMATICS

Work Sheet - 14

Arithmetic First Common Sum of first

Sequence term (f) difference (d) 10 terms (S, )

58 11,.. | 5 3 Sn:§[2f+(n—l)d]
=%[2><5+(10—1)3]
= 110+9x3]
=5[10+27]

= 5ox37
= 185

10
12, 23, 34, ... | 12 11 S =?[2x12+(10—1)11]

= 5[24+9x11]

= 5[24+99]

=5 x 123
=615

10
15, 22,29, ... | 15 7 S =7[2><15+(10—1)7]

= 5[30+9x7]
= 5[30+63]

= 5x93
= 465

10
10, 16, 22, ... | 10 6 S =7[2><10+(10—1)6]

=5[20+9x6]

=5[20+54]

=3 x74
= 370
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Work Sheet - 15

MATHEMATICS

Algebraic |[First term | Common | Sum of first 10th term

form of the difference | 10 term (S ) X o= 1+9d

Sum M (d)

arithmatic

sequence

3n%+2n  [3+2=35 2x3=6 S,=3x10°+2x10 | X, =5+9x6
= 3x100+20 = 5+54
= 300 + 20 =59
= 320

2n%+5n 2+5 =7 2x2 = 4 S =2x10° +5x10 | X,,=7+9x4
= 2 x100+50 = 7+36
= 200+30 =43
= 2350

n“+n 1+1= 2 2x1=2 S =10° +10 X, =2+9x2
= 100 + 10 =2+18
=110 =20

sn’+4n  [5+4= 9 2x5=10 S,=5x10+4x10 | X,,=9+9x10
= 5 x100+40 = 9+90
= 500 + 40 =99
= 540

Work Sheet - 16

Arithmetic Sequence| Difference of Number of Difference of
First Term Terms Sum

1,7, 10, .... 15-4=4 20 20%11=220

15, 18, 21, ...

1,6, 11, ....

7,12, 17, ... 7-1=6 25 25%6 = 150

5, 13, 21, ...

12, 20, 28, ... 12-5=7 30 30%x7 = 210

21, 27, 33,...

11, 17, 23, ... 21-11=10 25 25%10 = 250
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MATHEMATICS

Work Sheet - 17
a 7,8,9, 10
11, 12, 13, 14, 15

b) 10 = 1+2+3+4

9x10 _
2

45

¢)  1+2+3+..49 =

d) 46
e) 1+2+3+ . ..+10=55
i 10

10
g) 5 (46+55)=5x101=50
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