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MATHEMATICS

ARITHMETIC
SEQUENCES

- Al =

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: Inthe sequence of squares of natural numbers, each term is the square
of position. If ‘n’is the position,

x, =n", is the algebraic form.

(98]

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 S 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.

23-13 _ B _5

4-2 2

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 8, 13, 18, 23...

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

7
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MATHEMATICS

293 +1=94—6+1 =24+1=25 .

Number of terms =

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 ‘f 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 x20=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,, x,, x,,... , we have
x7+x1‘2=x5+xl4=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+24+3+.. . +n= %II(IH-I)
Eg. 1+2+3+...+50= %x50x51:25x5121275

15.. For the arithmetic sequece x, =an+b, the sum of first »’terms is

1
axmﬁkbn

S =

n

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;+..+Xx,= 5"(*1 +X,)

17.Sum of consecutive terms of an arithmetic sequence is in the
forms, = pn® + gn, where 2p is the common difference and

p +qis the first term.
18. For two arithmetic sequences with same common difference,
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MATHEMATICS

+ Difference of terms in the same position are equal.
+ Difference of the sum of ‘n’ terms is n x difference of terms in the same
position.
Work Sheet - 1
1. 13,17, 21, ............ is an arithemetic sequence.
a) What is its 11" term?
b) Write the algebraic form of the sequence

c) Check whether 249 a term of the sequence

a) First term of F =[]
Common difference of d = []
11" term = dn+[]-[]
= < (CJ-C1)
- [
b) Algebraic form is in the form
xn = [_n+[]
xn =[_n+9

c) Each term of the sequence give remainder [__] when divided by 4 when
249 is divided by 4 the remainder is[_]

Thus 249 is a term in the sequence Yes[ |/ No[ |

Work Sheet - 2

2. The table given below is based on arithmetic sequences. Fill up the empty

columns
First term |Common | Arithmetic 10™"term Algebraic form
difference [Sequence
6 11
3,7,11, 15,...
3 39
5n + 2
7 7n + 3
6bn -1

Work Sheet- 3
What is the sum of first 20 terms of the arithmetic sequence 5,8,11,.........
First term =[] Common difference =[]

9
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MATHEMATICS

Algebraic form of the sequence

xn = |:|><n+2

Algebraic form of sum of first n terms

Sn =12 |nn+tI)+[ ] *n

Sum of 20 terms =["_|x[ | x[ ]+ | *x[ ]

=L I+ J=L_

Work Sheet - 4
2. Fill up the following table

Algebraic form |Common | First term | Arithmetic 10" term
(Xn) difference (f) Sequence (X0

3n+ 2 3 3+2 =35 5,8,11, .. X, o= 3x10+2
=30+2
=32

4n + 3

S5Sn - 4

3n -2

10 n

Work Sheet - 5

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

Term difference
th th - . .
10 15 d Position differonce First term (f) Algebraic form

term | term

32 |47 d—47—42—E f=X =X -90d Xn=dn+f-d
T 15-10 5 M T M0 nEdanT i
=3 =32-9x3 =3n+5-3

= 32 -27 =3n+ 2
=5

71 106

10 |30

50 |80
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MATHEMATICS

Work Sheet - 6

Complete the following table.

Sl. | Consecutive terms [Number | Middle| Number term | Sum of the
No.| in the Arithmetic of terms | term xmiddle terms
sequence term

1,2,3 3 2 3x2=6 1+2+8=6

N o|u AW N -
RS Ll S

8 | x2y, x—y, x, xty, x+2y
Work Sheet - 7

3, 6, 9, 12, 15, 18, 21, 24, 27 are consecutive terms in an arithmetic
sequence.

Number of terms = ....c.ccvvvvvvennen.
Middle term = .....cevvvennennnn.

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

X +xg =3+27=30
Xy +Xg =t =
X+ Xy =t =
X, +X, ==

a) Identify the relation among sums of each pair?
b) How the sum is related to the middle term?
Work Sheet - 8
The sum of 4™ and 6™ terms in an arithmetic sequence is 20
a) Find the sum of its 1%t and 9" terms?
b) Write any two pairs of terms having the same sum?
¢) Find its 5% term?

d) If 3™ term is 7, then find its 7™ term?
PARIHARABODHANAM Class 10 »l



MATHEMATICS

Work Sheet - 9

20x21
a) 1+2+3+4+....420 = ST e
b) 2+4+6+.....+50 = 25 x(25+1) = ....cceenenen
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
Work Sheet - 10
a) 1+2+3+4+...+15 =
b) 3+6+9+12+.... + 45 = 3 (1+2+43+....+15)

= 3% eeenns =

(9%
X

[—
wn
X

[a—
[e))

c) 5+8+11+14+...+47 = ———+15x2

Find the following sums.
a) 1+2+3+4+....+30
b) 8+16+24+32+...+240
c) 9+17+25+....+241
Work Sheet - 11

Complete the following table.

12
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Algebraic|First term | Common Sum of first Sum of first
form (Xn)| (f) difference n terms (S ) 10 terms (S, )
(d)
3n + 2 342=5 3 Sn = "”(';J’ Do |s, - W+ 2x10
3n* +3n
S = 3x5x11+20

> +2n =165 + 20
3’ Tn

=t =185
6n +4
10n-3
n+1

Work Sheet - 12

Complete the following table.
Arithmetic First term | Common Sum of first 10 terms (Sn)
Sequence (f) difference (d)
5,8, 11,..... 5 3 Sn:g{2f+(n—nd]

Sm=]§{2x5+00—lﬁ]

=5 (10 + 9 x3)
=5 (10 + 27)
= 5 x37= 185

12, 23, 34, ...

15, 22, 29, ...

10, 16, 22, ...

13
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Work Sheet - 13

Complete the following table

Algebraic form First term|Common Sum of first 10th term
of the sum of (f) difference | 10 terms (S, ) X, =f+9d
arithmetic sequence (d)

3,]2 +2n 3+2 =5 2x3 =6 Slll :3X102+2X10 Xlﬁ =5+9x6

= 3x100+20 =5+ 54
=300 + 20 =59
=320

2n* +5n

2
n +n

5n* +4n

Work Sheet - 14

Complete the following table.

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

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

15, 18, 21, ....

1,6, 11, ....

7,12, 17, ...

5,13, 21, ....

12, 20, 28, ....

21,27,33, ...

11,17, 23, ....

PARIHARABODHANAM Class 10



MATHEMATICS

Work Sheet - 17

Look at the following Pattern

b) Last number in the 48 Jine = [ ] =1+2+3+ ]

¢) Last number in the 9™ line = 1 + 2+3+ ...... ] =]
d) First number in the 10" line = [

e) Last number in the 10% line = ]

f) How many numbers in the 10" line?

10
. th . . =
g) Sum of the numbers in the 10 line = 5 [_+ _] |:]

Practice Problems

1. a Write an arithmetic sequence with common difference 4.

b. What is the 15" term of this sequence.

c. Is 145, the difference of any two terms of this sequence? Why?
2. a Write the algebraic form of the arithmetic sequence 5,8,11...

b. Write the 8" and 24" term of this sequence.

The 8" term of an arithmetic sequence is 25 and 16" term is 49.
a. What is the common difference?

b. What is its first term?

c. Write the algebraic form of this arithmetic sequence.

(98]

4. The algebraic form of an arithmetic sequence is x =7n+ 3.
a. Write the first 3 terms.
b. What is the remainder on dividing its terms by 7?
c. Is 500, a term of this sequence? Justify.

15
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5. Consider arithmetic sequence 6, 11, 16, ...
a. What is the common difference?
b. Write the algebraic from of the sequence.
c. Find the sum of first 20 terms?
6. The sum of 2™ and 30" terms of an arithmetic sequence is 50.
a. What is the sum of 1°** and 31* terms?
b. What is the sum of 15" and 17" terms?
c. What is the 16" term?
d. What is the sum of first 31 terms?
7. Answer the following questions based on the given pattern.

1 =1
1+3 = 4
1+3+5 =9

a. Write the next two lines?
b. Find the sum of first 15 odd numbers?

ping La 345,29
-t —+t — 1T ... T — 2
¢ Hnad oty 2

8. The sum of first 9 terms of an arithmetic sequence is 90.
a. What is its 5" term?
b. Write three arithmetic sequences with 90 as the sum of first 9 terms.

9. a Write the sequence of natural numbers between 100 and 300 which
leave a remainder 2 on division by 3.

b. How many terms are there in this sequence?
c. Find the sum of terms of this sequence.
10. The algebraic form of the sum of first n’ terms of an arithmetic sequence
is S =2n’+3n
a. Write the first term and common difference.
b. Write the algebraic form of this sequence.
c. Find the sum of first 25 terms?

11. The sum of natural numbers from 1 to 100 is 5050. Using this, find the
sum of the terms of the arithmetic sequence 3, 6, 9, ... 300.

12. The algebraic form of two arithmetic sequences are x = 6n + 2 and
x =6n- 2. What is the difference of the sums of first 25 terms of these
sequences.
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a. 1+2+3+ ... + 40

b. 3+6+7+ .......... + 44
c. 6+12+ 18 + ....... + 240
d.-1+5+11+..... + 233

14. The 7" term of an arithmetic sequence is 17 and 17" term is 7.
a. What is the common difference?
b. Find the 24" term?
c. Find the sum of first 47 terms?

15. The 5% term of an arithmetic sequence is 40 and 315 term is 160.
a. What is the sum of 17" and 19" terms?
b. Find the 18" term?
c. Find the sum of first 35 terms?

d. What is the sum of first 35 terms of the arithmetic sequence with 5%
term 43 and 315 term 163?

16. The 6" term of an Arithmetic sequence is 28 and 11" is 63\
a) Find the first term
b) What is its common difference
c) Write the algebraic form of the sequence.

.
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ANSWERS

Work Sheet - 1
a f = 13

d =17-13
= 4

x11 =dn+f-d
= 4x11+(13-4)
= 44 +9
=33

b) xn =an+b
xn =4n+9

c) remainder = 1
249 is divided by 4, remainder is 1
. 249 a term of this sequence.
Work Sheet - 2

f | d | Arithmetic sequence 10"term Algebraic form
6 11 17,28,39,.......... 115 11n+5

3 14 3,7,11,.cc.cc... 39 4n-1

3 14 37,11, 39 4n-1
715 7,12,17 e 52 5n+2

10| 7 10,17,24,......... 73 7n+3

5 |6 5,11,17........ 59 6n-1

5 |5 5,10,15,.......... 50 5n

Work Sheet - 3
First term = 5, Common difference - 3
xn = 3n+2
Sn = 12x3n(n+1)+2n
S20 = 12x3x20%x21+2x20
= 600 + 70
= 670
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Work Sheet - 4

Algebraic | Common First term Arithematic | Algebraic form
form (Xn) | difference (f) Sequence
(d)
3n+2 3 3+2+ =5 5,8, 11, ... X,o = 3%10+2
=30 +2
=32
4n + 3 4 4+3 =7 7,11, 15, ... | X,, = 4x10+3
=40 + 3
=43
Sn -4 5 5-4-= 1,6, 11, ... X, = 5%10-4
=50-4
= 46
3n-2 3 3-2-= 1,4,7, ... X, =3x10-2
=30-2
=28
10n 10 10 x 1 =10| 10, 20, 30,...| X,, =10x10
=100
Work Sheet - §
10t | 15t _ Termdilference | o st term () Algebraic form
Position difference
term | term
32 | 47 [a=222-D.3 | fx -x —od| xn=dn+f-d
15-10 5 1 10
=32-9x3 =3n+5-3
=32-27 =3n + 2
=32-27
71| 106 |d=T2lloB f=X = X,-9d | Xn=dn+f-d
15-10 5 1 10
=71-9x7 =7n+8-7
=71-63 =7n+1
PARIHARABODHANAM Class 10 M



MATHEMATICS

10 | 30 S =X, = X,,-9d | Xa=dn+f-d
15-10 S 1 10
=10-9x4 =4n + (-26) - 4
=10-36 =4n - 30
=-26
50 | 80 | d=2220-2_6 | =x = x_—0d| Xn=dn+f-d
15-10 5 1 10
=50-9x6 =6n+(-4)-6
=50-54 =6n- 10
=-4
Work Sheet - 6
Sl. | Consecutive terms Number |Middle | Number Sum of the
No.| in the of terms | term | of terms X [terms
arithemetic sequence middletrem
1. 11,2,3 3 2 3x2=6 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 58,11 3 8 3x8 =24 5+8+11=24
) x-1, x, x+1 3 X 3xx = 3x (2=1)+x+(x+1)=3x
6 X-Yy,x,x+ty 3 X 3xx=3x (x—y)+x+(x+y)= 3x
7 1,2,3,4,5 5 5x3 =15 1+2+43+4+5=15
8 x-2y, x-Yy, X, Xx+ty, x+2y ) X Sxx = 5x (x—2y)+(x-y) +x+
(x+y) + (x+2y) = 5x

Work Sheet - 7

3,6,9, 12, 15, 18, 21, 24, 27
Number of terms = 9O
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.
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b) Sums are two times the middle term.
Work Sheet - 8

a) 20

b) x,*+Xg, x3*x;

c) 10

d) x,+ x, = 20
x,=20-x,=20-7=13

Work Sheet - 9

20 (20+1)  20x21
2

= 210

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

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

Sum

50 (50+1) 5051

a) 1+2+3+4+ ..+50= 5 = 1275
b) 2+4+6+8+...+40) = 20x21 = 420
c) 1+3+5x7+..+19 = 10?2 = 100
Work Sheet - 10
a) 1+ 2+ 3+4+ ... +15= 15516 = 15x8=120

b) 3+6+9+12+...445 = 3 (1+2+3+....+13) = 3x120 = 360

C) 5+8+11+14+... +47 = % +15%2=360+30=390

Sum

30 x31

a) 1+2+3+4+...+30 = =15x31=465

b) 8+16+24+32+...+4240 = 8(1+2+3+4+.....+30) = 8 x 465 = 3720
c) 9+17+25+...+241 = 3720 + 30x1 = 3720+30 = 3750
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Work Sheet - 11

Algebraic| Firstterm|Common | Sum of first Sum of first
form difference | n terms 10 terms
3n +2 342 =5 3 S, :M+2n S =M+2x10
:311'2+3n — 3x5%11+20
3n* 3n
s > —+2n =165 + 20
3 ., 7
=—n +—n = 185
2 2
6n + 4 6+44=10 | 6 § 20D | s, = A0 40
=3n (n+l) +4n | =3 x10x11+40
=3n°+3n+4n| =330+ 40
=3n? + 7n =370
10n -3 10-3=7 10 5, =200 | gy 5, <1000 500
= 5n(n+1) -3n = 5x10x11-30
= 5n?%+5n-3n = 550 -30
= 5n? + 2n =520
7n+1 7+1=8 7 S, = 7"(n+1)+lll S :M+1X10
:7n‘+7n+1n — 7x5%11+10
n°  Tn
=—+— =385 + 10
2
7n* 9n
=—+— = 395
2 2

y)
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MATHEMATICS

Algebraic |Firstterm |Common | Sum of first 10th term

form of the| difference | 10 term (S ) X,, = f+od

Sum of (f) (d)

arithmatic

sequence

3n?+2n 3+2=5 2x3=6 S,y =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+50 =43
= 250

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

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

Work Sheet - 13

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

4,7, 10, .... 15-4=11 20 20x11=220

15, 18, 21, ..

1,6,11, ....

7,12, 17, ... 7-1=6 25 25x6 = 150

5,13, 21, ...

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

21, 27, 33,...

11,17, 23, ... 21-11=10 25 25x10 = 250

23
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Work Sheet - 14
a 7,8,9,10
11, 12, 13, 14, 15

b) 10 = 1+2+3+4

9x10
2

45

c) 1+2+3+...49 =

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

f 10

9) %;(46+55):5x101:505

Answers

1. a 1,509, .. 4,812, ..:6,10,14 ..., are examples.
b. x . =f+14d. Or x ;= dx15+ (f -d)

c. The difference between any two terms of this sequence is a multiple of 4.
Since 145 is not a multiple of 4, it is not the difference between any two
terms of this sequence.

2. a x =3n+2
b. x,=3x8+2=24+2=26
L=3X24+2=T72+2=74
3. a x,t8d=x,

25+ 8d =49 OR X, —x,=49-25
8d =49 -25=24 8d =24

24 24
= — =7 d:—:3
d=+5=3 8

b. First term x =x -7d=25-3x7=25-21=4
c. x =3n+1
4. a x,=7x1+3=10
x,=7%x2+3=17
x,=7x3+3=24
b. The terms of this sequence leaves a remainder 3 on division by 7.
c. 500 leave a remainder 3 on division by 7. So 500 is a term.
5. a Common difference =35

b. Algebraic from, x =dn+(f-d)=5n+1
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=1050+20=1070
6. a x +tx,=50
b. Since x, + x, = 50
x,; +x,1is also 50.
c. Middle term is half the sum of the pair
X = > =
2
d. Sum of 31 terms =31 xx
=31x25
=775

25

7. a 1+3+5+7=16
1+3+5+7+9=25
b. Sum of first ‘n’ consecutive odd numbers is n’.
- Sum of first 15 odd numbers = 15* = 225

1 1 225
— (1+345+. + = —%x225=—
c. > (1+3+5+...+195) > 5

8 a 9xx =90

0,
X5— 9 =

b. 2,4,6,8, 10,12, 14, 16, 18
-10,-5, 0, 5, 10, 15, 20, 25, 30
-2,1,4,7,10, 13, 16, 19, 22

That is, in any arithmetic sequence with middle term 10 and any number
as common difference the sum of 9 terms is always 90.

9. a x =101

d=3

Sequence 101, 104, 107, 110, ... 229
299-101
-+

3

198
=-—+1=66+1=67

J

1

b. Number of terms

25
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1
= En(xl +X:;)

0

]
w
|

1
7 ¥67%(101+299)

=%><67><4OO

= 13400

10. a. In the algebraic form of the sum S_= pn’ + qn of the arithmetic sequence
2p is the common difference.

s, =2n’+3n
Sd=2x2=4
First term x, =2+3=5
b. Algebraic form of the arithmetic sequence is x, = 4n + 1
C s, = 2x25+3x25
= 2x625+3%25

= 1250 +75
= 1325
11. 1+2+3+4 ... +100 = 5050
3+6+9+...+300 = 3(1+2+3+..+100)
= 3 x5050
= 15150

12. Algebraic form of first arithmetic sequence, x =6n+2
Algebraic form of second arithmetic sequence, x = 6n -2
First term of the first sequence =8
First term of the second sequence = 4

In two arithmetic sequences with same common difference, the difference
between the first terms is also the difference between any terms at the
same position.

Difference between first terms =8 -4=4

.. Difference of sums =25 x4 =100

40x 41

13.(a) 1+ 2+3+ ... + 40 = 5 = 820
(b) S+6+7+ ........... + 44 =820 + 40 x 4 = 980
(c) 6+12+ 18+ ........ + 240 =6 (1+2+3+ ....... + 40)
=6 x 820 = 4920
(d) -1+5+11+ ... + 233 =4920-40 x 7
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Term difference

14. (a) Common difference = Position difference

7-17

17-7

-1

(b) 24™ term = x,, + 7d
=7 +7 x (1)

=0
(c) Sum of first 47 terms = 47x24% term
=47 x 0
=0

15. x, =40, x,, = 160
(2) Xpp F Xyg = X5 X,
=40 + 160
= 200

(b) x.= 3294:100

18

() S,.=35x100
= 3500
(d) x,=43,x, =163
Sum of 35- terms = 3500 = 35 x 3
= 3605
16. x, =28, x, =63
(@ x=x,-5d
=28-35
=-7
(b) Common difference = ?= 7
(c) Algebraic form, x =dn+ (f-d)
=7n+(-7-7)
=7n—-14

27
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¢ All the angles made by an arc on the alternate arc are equal and a pair of
angles on alternate arcs are supplementary.

Q
P R
V‘V
A\ LP= £Q=/R
’ LP+ LC=180°, £Q+ZC =180°, LR+ ZC =180°
A
AN

¢ If all the four vertices of a quadrilateral are on a circle, then its opposite
angles are supplementary.

S

ZP+ /R = 180°
£0 + /S = 180°

Q

¢ If one vertex of a quadrilateral is outside the circle drawn through the
other three vertices, then the sum of the angles at this vertex and the
opposite vertex is less than 180, if it is inside the circle, the sum is more

than 180 D

ZABC + ZD < 180°
ZABC + ZAEC > 180° A

¢ If the opposite angles of a quadrilateral are supplementary, we can draw a
circle passing through all four of its vertices.

& If two chords of a circle intersect within the circle, then the product of the
parts of the two chords are equal. That is the rectangle formed by the parts
of the same chord have equal area.

A

PA x PB=PC x PD The area of two rectangels are equal
2
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¢ If two chords of a circle intersect externally, the product of the distances
from the external point to the ends of the chords are equal.

A

D
C

PA xPB=PC x PD

¢ The product of the parts into which a diameter of a circle is cut by a perpen-
dicular chord is equal to the square of half the chord. That is the area of the
rectangle formed of parts into which a diameter of a circle is cut by a perpen-
dicular chord is equal to the area of the square formed by half the chord.

N |
B

2
A 0 P A | [0} yB

D \\/D
PA x PB =PC?

Area of the square is equal to area
of the rectangle.

Work Sheet - 1

In the figure O is the centre of the circle and A,B,C are points on the
circle. ~OAC =30°, ~OBC =20°. Find all angles of AABC and AOAB

In the figure join OC AQAC is an isosceles triangle. ([]=["])
ZOCA=/ZJ1=[1]

AOBC is an isosceles triangle ([]=[])

Z0CB= /][

ZACB=/[1%* [ 1=+ J=[C1

ZAOB =2 x /[ 72X
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AOAB 1is an isosceles triangle ([]=[])

AOABZAOBA:ISO 2—4:::1802—D:D

Angles of AOAB
ZOAB=[] Z0OBA=[, ZAOB=]

Work Sheet - 2

If a circle is drawn with AB as diameter, find the position of the points
C,D,E related to the circle (Inside, Outside or on the circle)

Worksheet - 3
In the figure O is the centre of the circle. Find all angles of APOR

P00 =[]

ZPRO=" =[]

ZQOR=[__]

ZOPR="x [ ][]

Z/POR =180~ [ )
=180-_]=[]

Angles of APOR

= 20-3 2&=[

31
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Worksheet - 4

In the figure P,Q,R,S are points on the circle. Find the angles of the
quadrilateral ABCD and the angles between the diagonals.

ZSOR=45"  /SPR= [__] (Reason)
/PRS =40°  ZPOS =[] (Reason)

/RSQ=35"  ZRPQ= [ ] (Reason)

LQPS':I I+I I:I I
ZORS =180° - ,[ ] 180° [ ]=[]
2por =[]+ 1= [

ZPSR = 180°— [ 180°-([_J+[_])

APMQ @8, ZPMQO = 180°-([__J+[__])=[_]

Z/RMS =[] (Reason)

£OMR=180° - [ =[]
2PMS =[] (Reason)
Worksheet - 5
In the figure ABCD is a cyclic quadrilateral
AA:Xs 48:)', 4(7:3Xs LD:SJ"

a) Find x andy
b) Find all angles of quadrilateral ABCD

a) /A+.C =[__](Reason)

y)
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/B+ 2D =[__| (Reason)
L+ =01
1=01
b) ,4-[] =[] 2C=[] sD=[_]

Worksheet - 6

A P B

In the figure AB is the diameter of the semicircle. Also PC-L AB PA= 8cm
PC= 4cm

a) Find PB

b) Find the radius of the semicircle

a) PA xPB = [ ]

mE
PB = [ ]

b) Diameter of the semicircle AB= [ |+ [ ]

) L]
Radius "o |:|

Worksheet - 7

In the figure chords AB and CD intersect at P
a) Which angle is equal to ~4CD?
a) Which angle is equal to ~4CD?
c¢) Which angle is equal to /4p(C ¢

33
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PA o
d) - B (Reason)

e) PAxPB=[ |x[ ]
f) Fill in the blanks
PA | PB PC | PD
8 4 — 16

— 3 2 9
12 | — 4 6
8 5 4 —_

Chords AB and CD intersect at a point P outside the circle. AB=10cm,
PB=2cm, PD=3cm. Find the length of chord CD

PA=[ |+ =L

PAx[]  Pox[]
[1x[]=pcx[]
Work Sheet - 9
1. Find the third angle of the triangle 180 - (60 +70)
=180 - 130
= 50°

2. Calculate the double of the angles of 1209, 140°, 100°

triangle

3. Draw a circle of radius 3cm and draw

one radius

PARIHARABODHANAM Class 10



MATHEMATICS

4. Draw two central angles with measures
100° and 120° (o A

5. Join AB, BC, AC

6. Angles of AABC are 50°, 60° and 70°

Work sheet- 11

Draw a rectangle ABCD with sides D C
AB = 5cm BC = 4cm

4 cm

A S cm B

Extend AB to P with BP = 4cm D C

4 cm

A 5cm B 4cm P

35
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Draw perpendicular bisector of AP =

D C

4cm

A Sem O B 4cemP

\/
/N
Draw semicircle with centre O and / 4 cm
OA as radius A Scm |OB4cm P
\/

TN
Extended BC to Q D / ]

C
I:ABXBPZBQ:] / 4 cm

A S5cm [QOB4cm P

\
To q
Draw square BRSQ of length of D / C
sides equal to BQ / 4 cm

A S5cem [OB4cm P R
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Answerke

Worksheet 1

In the figure join OC. AOAC is an isosceles triangle (OA=0C)
Z0CA= Z0AC =30°

AOBC is an isosceles triangle (OB=0C)

Z0CB = Z0BC =20"

ZACB = Z0CA+ Z0CB =30 +20" = 50"

ZAOB =2x ZACB =2x50" =100°

AOAB is an isosceles triangle. (OA=0B)

180° — ZAOB 180" —100°
2

ZOAB = ZOBA = =40°

Angles of A4ABC

/A4=30"+40°=70" » /B=20"+40"=60", 2C=50°

Angles of AOAB

ZOAB=40"s ZOBA=40". ZAOB =100’
Worksheet 2

A
/ R \

/ N\
L~

/C =120" - 90°, C is inside the circle
D =90" D is a point of the circle

/E =60° <90° E is outside the circle

37
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/POQ =100°
/PRQ = %x 100 = 50°

Z0OR =120°

ZOPR = %x 120" = 60"

ZPOR =180" (50" + 60" )
= 180°-110°
= 700
Angles of APQOR
ZP=60",20=170°, ZR =50"
Worksheet - 4

ZSOR = 45° /SPR = 45" (All angles made by an arc on the alternate
are equal)

/PRS = 40" ZPOS = 40" (All angles made by an arc on the alternate
are equal)

/RSO = 35" /RPQ =35" (All angles made by an arc on the alternate
are equal)

ZOPS = ZSPR+ ZRPQ = 45° +35° =80°
ZORS =180 - Z0PS =180" —80° = 100"

PARIHARABODHANAM Class 10



MATHEMATICS

ZPOR = Z/POS + ZSOR = 40" + 45" =85"

/PSR =180" - ZPOR =180" —85" = 95"

APMQ o3 ZPMQ =180° — (35" +40") =180° - 75" =105°
ZRMS = ZPMQ =105" (Opposite angles)
ZOMR =180" ~105" = 75"

ZPMS = ZOMR =175" (Opposite anngles)
Worksheet - 5

a) 4+ ./C =180" (Opposite angles of a cyclic quadrilateral are supplymentary)
x+3x =180"
4x=180"

180° Y
x=—=45%
4

/B+ D =180" (Opposite angles of a cyclic quadrilateral are supplymentary)
y+5y = 180°
6y = 180°

b)  4=x=45 B=y=30° ZC=135" 2D =150"

Worksheet - 6
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a) PA x PB = PC?
8 x PB = 47

PB= —=2
8

b) Diameter of the semicircle AB=PA+PB
=8+ 2 =10cm
10
Radius = 5 Sem

Worksheet - 7
, D

A
CB

a) /BAC = /BDC
b) L ACD = /ABD
c) £APC = #BPD (Opposite angles)

PA
7D FB (APAC and Appp are similar triangles)

e) PA x PB = PC x PD

f) PA |PB | PC| PD
814 |2 |16
632109
122 |4 | 6
8|1 51|14 |10

Worksheet - 8
A
B
P

PA=PB+AB=2+10=12

PA x PB = PC x PD
4
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12 x2=PCx3

24
PC = ?=8 cm

CD = PC - PD

8 -3 =5cm

Work Sheet - 9

1. Find the third angle of the triangle 180 - (60 +70)

180 - 130
= 50°

2. Calculate the double of the angles of 120°, 140°, 100°
triangle

3. Draw a circle of radius 3cm and draw
one radius

A
B
4. Draw two central angles with measures
100° and 120° (o A
C
B

5. Join AB, BC, AC \
‘n

AABC is the required triangle

41
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6. Angles of AABC are 50°, 60° and 70°

Work sheet- 10

Draw a rectangle ABCD with sides D C
AB = 5cm BC = 4cm

4 cm

Extend AB to P with BP = 4cm D C

4 cm

A Scm B 4cm P

Draw perpendicular bisector of AP D c

4 cm

A 5cm |O B 4cmP

N

D/— C

Draw semicircle with centre O and / 4 cm

OA as radius A Scm |[OB4cm P

y)
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Extended BC to Q

| 4BxBP =BQ" |

7 Q
————
D /— 0
4cm

A Sem [OR4cem P

g

Draw square BRSQ of length of

RQ S

/
b | o
/ 4 cm

A Sem |[OB4em P R

sides equal to BQ

\

Additional Questions for pratice

1. Draw a triangle with two angles 35° and 65° and has circumradius 4 cm.

In the figure ABCD is a cyclic quadrilateral CBE =80, /BCD =70". Find
the measure of all angles of quadrilateral ABCD.

3. Draw the rectangle of sides 6cm and 3cm. Draw a square of the same
area.




MATHEMATICS

4. In the figure AB and CD meet at a point P Outside the circle PA=4cm,
PC=5cm and CD=7cm

a) Find PD

b) Let AB = xcm. Find the length of PB

c) Write the relation between PA, PB, PC, PD
d) Find the length of AB
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numbers turned up.

What is the probability of both digits being the same ?

What is the probability of both digits even?

What is the probability of both digits odd?

What is the probability of one digit being even and other odd?

oo o

Complete the table in this way.

1 2 3 4 5 6
1 11 12 13 14 15 16
2 [ 21
3] 31
4 | 41
51 51
6 61

Total number of two digits numbers =

a. Total number of two digit numbers with both digits same =
Probability of both digits being same =

b. Total number of two digit numbers with both digits even
Probability of getting both digits even =

c. Total number of two digit numbers with both digits odd =
Probability of getting both digits odd =

d. Total number of two digit numbers with one digit even and other odd

Probability of getting one digit even and other odd =
Worksheet - 4

D R C
S Q
A P B

In the figure ABCD is a square in which P,Q,R,S are the mid points of the
sides AB,BC,CD and AD respectively without looking put a dot inside the

larger square.
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a) What is the probability that the dot being inside the small square?
b) Let x be the side of large square

Side of small square = .............

Area of small square = .............

Area of large square = ..............

Probability of getting the dot inside the small square %

Worksheet - 5

There are 45 students in class 10 A out of which 25 are girls and 40 stu-
dents in class 10 B out of which 20 are girls.

If one from each class is selected.
a. What is the probability of both being girls?
b. What is the probability of both being boys?

Total number of students in 10 A =

Total number of girls in 10 A =

Total number of boys in 10 A =

Total number of Students in 10 B =

Total number of girls in 10 B =

Total number of boys in 10 B =

Total number of pairs = Total number of Students in 10A x Total number of
students in 10 B

= X =

Total number of pairs both being girls = X =

Total number of pairs both being boys = X =

Total number of pairs of one boy and other girl

= Total number of boys in 10 A x Total number of girls in 10 B + Total
number of girls in 10 A x Total number of boys in 10 B

—] x =+ X — x 3

Total number of pairs of getting atleast one girl = Total number of pairs —
Total number of pairs of both boys.

Total number of pairs both being girls

i. Probability of both being girls = -
Total number of pairs

ii. Probability of both being boys

iii. Probability of one being a boy and other a girl =

iv. Probability of atleast one girl =

4'_,'
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ANSWERS

Worksheet : 1
Total number of balls = 18 + 7 = 25
Number of black balls = 13
Number of white balls = 7

18

Probability of getting a black ball = 25

7
Probability of getting a white ball = >3
Worksheet : 2

Total numbers of small squares = 25

Total numbers of small shaded squares = 9

9

Probability of putting a dot on the shaded part = 25

Worksheet : 3

1 2 3 4 5 6

1 11 12 13 14 15 16

2| 21 22 23 24 25 26

3| 31 32 33 34 35 36

4 | 41 42 43 4 45 46

61 61 | 62| 63| 64| 65| 66

Total numbers of two digit numbers = 36
a. Total number of two digit numbers in which both digits are same = 6 [11,
22, 33, 44, 55, 60]

6 1
Probability of getting both digits same = 3% 6
b. Total number of two digit numbers with both digits even = 9
. ) o 9 1
Probability of getting both digits even = 36 2
c. Total number of two digit numbers with both digits odd = 9
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A
36 4

d. Total number of two digit numbers with one digit even and other odd = 18

Probability of getting both digits odd=

18 1
Probability of getting one digit even and other odd = 3% = B
Worksheet : 4

Let x be the side of the large square

(xx\/ﬁ) x

Side of small square = RN

xY x°
Area of the small square = [ﬁj =—

Area of the large square = x’

Probability of getting the dot inside the small square = _

MES

=
| 8]
N | =

Worksheet : 5
Total number of students in 10 A = 45
Total number of girls in 10 A = 25
Total number of boys in 10 A = 20
Total number of students in 10 B = 40
Total number of girls in 10 B = 20
Total number of boys in 10 B = 20
Total number of pairs = 45 x 40 = 1800
Total number of pairs with both being girls =25 x 20 = 500
Total number of pairs with both being boys = 20 x 20 =400

| 3 500 5
i. Probability of both being girls = 1800 18
ii. Probability of both being boys = ——=—==
ii. Probability of bo €Img DOYS = 1g00 18 9

49
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PRACTICE PROBLEMS

1. One is asked to say a three digit number. What is the probability of all the
digits being the same?

2. There are 4 black beads and 5 white beads in a box. 6 black beads and 5
white beads is another box.

a. A bead is taken out from the first box without looking. What is the prob-
ability of it being black ? What about white?

b. Which box is preferable to get a white bead?

c. If all the beads are put in a single box and take a bead without looking,
what is the probability of it being black?

3. There are white and black beads in a box, with total 16. The probability of
getting a black bead from this box is %2 . Then,

a. How many black beads are there?
b. How many white beads are there?
c. What is the probability of getting a white bead?

d. If one more black bead is put into this box, what is the probability of
getting a black bead ?

4. Slips numbered 1 to 100 are put in a box. One is taken out from it without
looking.

a. What is the probability of it being a multiple of 4 ?
b. What is the probability of it being a multiple of 5 ?
5. Slips numbered odd numbers less than 10 are put in a box and slips

numbered natural numbers from 1 to 5 in another box. One slip is taken
from each box without looking.

a. What is the probability of both being odd?
b. What is the probability of both being even?

Answers

;b
" 100
5 d
. a 9
5

b) 6

3. a8
b) 8

c) V2
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D)

dlw N g -
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Length of a rectangle is 2cm less than twice its breadth. The length
of its diagonal is Scm. Find the length and breadth of the rectangle.

Let breadth =x,
Then length = [_]
X+ (2 -2y=[_]
s- [ J-[__J=0 *
a=5b=__1J.c=__1
b>-dac=[_____ |
-
bt \b’ —dac

2a
8+JO
10

gl I N .

Breadth =

Length =[]

MATHEMATICS

&

PRACTICE PROBLEMS

1. The square of the difference of 3 times a natural number and 1 is
121. What is the number ?

2. One side of rectangle is 2cm longer than the other side and its
diagonal is 10cm. What are the lengths of its sides?

3.  What should be the lengths of the sides of a rectangle having
perimeter 28 cm and area 24cm-.

In the figure, the chord AB extended and the tangent at the point ?
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Breadth of rectangle = 7cm
Length of rectangle = 7+6=13cm
Worksheet - 3

Breadth - x
Then length = 2x-2
X’ +(2x-2)=25
5x? — 8x+4-25=0
S5x?—8x-21=0
a=5 b=-8 c=-21
b’=4ac=(-8)-4x5x-21

= 64+420

= 484

_ bt Jb? —4ac

2a

_ -8+/484

2x5

MATHEMATICS

X

_ 8+22
10

L_8+22  8-22
10 10

’

30 -14
X=—,X=—
10 10

x=3,x= ﬁ

10
Breadth = 3cm
The length = 2x5
= 4cm
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