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Dear students

Kerala has made many strides in the field
of education. The foundation of our
Message success in this field is that we are able
to attain academic excellence along with
school excellence. Local authorities and people’s committees are very
supportive for the development of the school. Meaningful interventions
by the Kerala Government and the Department of Public Instruction
have become critical in this field. The role of teachers in organizing
activities according to new perspectives on learning is not a trivial one.
The use of ICT has enabled the ceollection and dissemination of
information and thus facilitated learning. All of you are preparing for a
very crucial exam. Systematic study is required to approach the exam
with confidence and achieve high success. Everyone is here to help
you, Vidyajyothi, the study materials prepared by the District Panchayat,
Thiruvananthapuram and DIET Thiruvananthapuram will no doubt be
an effective tool to ensure your greater success. An updated book which
includes the revised lessons is now in yvour hands. Make use of it, the
maximum, Wishing you all the best.

With love

V.K.Madhu

President, District Panchayath,
Thiruvananthapuram

Dear children

The report by NITI Aayog, which states that Kerala is the number one in
Education in India is a source of great excitement for the education
sector. The perspectives and activities based on secular democratic
principles helped us achieve this aim. The General Education Rejuvenation
Mission is another exemplary Kerala model. Many of the initiatives proposed
by the new National Education Policy under the leadership of
Dr. Kasturirangan have been implemented in Kerala. The fact that Kerala
is on a par with the educational standard of many developed countries is
a visible manifestation of the will power of the Kerala community. You
have made many strides in education by self learning, following the
guidelines suggested by your teachers who are research oriented in their
approach. Now it’s time for you to prepare for the public examination.
You need not be afraid of exams. Consider your exam as an opportunity
to apply the knowledge and skills you have acquired in the classrooms.
Remember to take necessary preparations to face the exam well. The
Vidyajyothi study materials prepared by the District Panchayat
Thiruvananthapuram and DIET Thiruvananthapuram serves as a real
guide for yvou. Make use of the study materials to the extent possible.
Wish you all the best.
Wishing yvou all success

C. Manojkumar T.V.Gopakumar
Deputy Director of Education, Principal, DIET

Thiruvananthapuram Thiruvananthapuram
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PREFACE

Dear friends

All the progress in the field of education in Kerala is the result of
effective changes in the curriculum and activities and approaches
undertaken and adopted in accordance with the ongoing changes
in our modern world. Examples of these include the idea of
organizing learning activities considering each child as a single
unit, and awareness that there is always a social environment for
learning. Similarly, Kerala has adopted a new humanitarian
approach towards culture. The idea to value the cultural
background of each student in the class and to provide a
perspective that culture of each individual is lofty. These are
assessed as stepping stones to development. So, we have taken
the right and integrated approach encompassing the cultural
diversity of each individual. There have been continuous effort in
this sector to dismantle traditional notions of education and
create a genuinely civic-minded generation. The District
Panchayat, Thiruvananthapuram has implemented various
exemplary models which are helpful for achieving this aim. The
most important among these is the Vidyajyothi learning materials,
prepared for six subjects, which are intended to increase the
pass percentage of students in class 10 and help them to face
the exams with more confidence. A lot of hard work is behind
this venture. We express our sincere gratitude to the Honourable
District Panchayat President V.K. Madhu, District Panchayat
members, District Panchayat Secretary, Standing Committee
Officers for their invaluable suggestions. We also thank the
Principal, DIET Thiruvananthapuram, Faculty Members, Deputy
Director of Education, Headmasters, Teachers, Teacher
Organizations and PTA / SMC members for their wholehearted
cooperation.
With love

V. Renjith
Standing Committee Chairman —

Health and Education, District Panchayath,
Thiruvananthapuram
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SOILLVINIHLVIA

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 ‘n’is the position,

x,=n", is the algebraic form.

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

[N ]

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.

VIDYA JYOTHT Class 10 m
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" Eg. In the arithmetic sequence 8, 13, 18, 23... 12 5 .
= 8. The difference of any two terms of an arithmetic sequence divided by
= . . .. .
! the common difference gives the position difference and one more
E than the position difference is the number of terms.
E Eg. In the arithmetic sequence 3, 7, 11, 15, ..., 99,
< 99-3 . 9%
= Number of terms = '—H:IH:MH:% X

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-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,,... , Wwe have
x7+x12:x5+x]4:x3+x16:x1 +x]8:""

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

|
l+2+3+_..+n=En(n+1)

VTDYA JYOTHI Class 10 »



Eg. 1+2+3+ .. +50= %X50x51225x51:1275

15.. For the arithmetic sequece x, =an+5, the sum of first »'terms is
+1
S_= ax w +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.

SOILLVINIHLVIA

Algebraically, X +x, +x;+..+x, = %n(x1 +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,
+ Difference of terms in the same position are equal.

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

Activity

Write sequences based on the regular Polygons given below. Check
whether each of them is an arithmetic sequence.

AL OO

a. Sequence of number of sides.

b. Sequence of number of angles

c. Sequence of one interior angle.

d.  Sequence of sum of interior angles

Sequence of one exterior angle.
£ Sequence of sum of exterior angles

2. Sequence of number of diagoals.

9
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b. [ T4 [ ]- > Yes[ |No [ ]
[ oo [ ][ 1~ 7 7 Yes [ | No
d [ ) [ ]s40.[ ]. 7 7 Yes [ | No
c. 120 [ Je0.. 7 7 Yes [ | No
£ 360 [ LT 1. 1. » 7 Yes [ ] No

g 02 |.[ |~ " Yes [ | No

2,6.10,14 .is an arithmetic sequence
a. What is the 17% term?
b. Write the algebraic form of the sequence.

MATHEMATICS
~

oo

Check whether 751, a term of this sequence.
= ]
Common difference d = | |-[ |- |
17% term = dn + |:| — |:|
T I R R I ),
- [
b. Algebraic form is in the form x, = |:| n + |:|
X, = |:| n -2

c. Each term of the sequence gives a remainder |:| when divided by 4

a. First term

When 751 is divided by 4, the remainder is |:|

Thus 751 is a term in the sequence  Yes |:| / No |:|

VTDYA JYOTHI Class 10 »



Activity - 3

The table given below i1s based on arithmetic sequences. Fill up the =2
empty columns. z
First tertn Common| Arithmetic 10% Algebraic g
Differencg Sequence Term form =
4 3 E
3,7.11,15, ... 8
2 29
7 Sn+2
7 n+3
6n - 1
5 50
1 1
2 2

Activity - 4

What is the sum of first 20 terms of the arithmetic sequence
6,10,14, ... ¢

First Term = |:| Common difference - |:|

Algebraic form of the arithmetic sequence . x, = |:| Xxn o+ |:|

. 1 _ _
Algebraic form of sum of first n terms ,S, = 5 |:| n{n+1) +|:| n

Then, sum of 20 terms = | [x| |+ | x[ |=] |

Activity -

What is the difference between the sum of the first 25 terms of the
airthmetic seqences 2, 5, 8, 11 ... and 10, 13, 16...

(10 + 13 + 16 +..+ 25% term) — (2+5+8+... +25™ term)

Difference of terms at the same position are
10-2=8

13-5=[_]

16-8= |:| Continuing like this

11
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Difference between 25" terms = |:|

Then difference between sums = 25 x[ | =[]

Practice Problems

Write an arithmetic sequence with common difference 4.

MATHEMATICS

What is the 15" term of this sequence.
Is 145, the difference of any two terms of this sequence? Why?
Write the algebraic form of the arithmetic sequence 5,8,11...

o P o o B

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

L]

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?
¢. Write the algebraic form of this arithmetic sequence.
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?7

¢. Is 500, a term of this sequence? Justify.
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?

¢. 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 =

1+3+5 =9

|
I



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

F'dl+3+5+ +29
] - T — T _— 7T ... T — %
c. Find =+ 5+ 5 5

8. The sum of first 9 terms of an arithmetic sequence is 90.

a. What is its 5% term?

SOILLVINIHLVIA

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?
¢. 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.
¢. 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.

13. Find the following sums:
a 1+2+3+ ... + 40
b. 5+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?

¢. Find the sum of first 47 terms?

13
VIDYA JYOTHT Class 10 m



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?

¢. 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 31% term 163?

Answers

1. a 1,509,.. 4.8.12,....6,10,14 ..., are examples.
b. x =f+ 14d. Or x = dx15+ (f —d)
¢. 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.

MATHEMATICS

2. a. xn=3n+2
b, x,=3x8+2=24+2=26
%, =3x24+2=T2+2=74

3. a xsJr%:’u:l:x“5
25+ 8d =49 OR X, —%, = 49 - 25
8d=49-25=24 8d =24
24 24
el A d=2"=3
d=7%=3 8

b. First term x, =x, - 7d=25-3x7=25-21=4
c. x =3n+1
4. a x,=7x1+3=10
x,=7x2+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 =5

b. Algebraic from, x =dn+(f-d}=35n+1

20x21 4 5051

;= 5%
C. 520

1 =1050+20=1070
VIDYA JYOTHI Class 10 wl



6. a x +x,=50
b. Since x, +x,, =50
x,, +x.1s also 30.
¢. Middle term is half the sum of the pair

0_ss

2

d. Sum of 31 terms =31 x X,
=31 x25

=775

X

16 —

SOILLVINIHLVIA

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 = 157 =225
c. L (1+3+5+..+15 = l><225=—
2 2 2
8. a 9xx =90

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
7_1’_
3

198
=t =66+1=67

b. Number of terms = 1

15
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1
3 ¥67X(101 + 299)

]EX67><400

MATHEMATICS

= 13400
10. a. In the algebraic form of the sum S_= pn’ + gn of the arithmetic
sequence 2p is the common difference.
s, =2n"+ 3n
Sd=2x2=4
First term x =2+ 3 =35

b. Algebraic form of the arithmetic sequence is x — 4n + 1

c. 8, = 2x25%+3x25
= 2 x625+3x25
= 1250 +75
= 1325
1. 1+2+3+4 .+ 100 = 5050
3+6+9+...+300 = 3(1+2+3+..+100)
= 3 x 5050
= 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 x 4 =100

VTDYA JYOTHI Class 10 »



3.4a) 1+ 2+3+ ..., + 40 = x4 _ g9
2 =
(b) S5+6+7+ o, + 44 = 820 + 40 x 4 = 980 E
(C) 6+12+ 18+ ........ +240 = 6 (1+2+3+ ....... + 40) B
= 6 x 820 = 4920 >
(d -1+5+11+ ... + 233 =4920-40x7 §

= 4640

Term difference

14. (a) Common difference = Position difference

7-17

17-17
=-1
(b) 24" term = x, + 7d
=7+7 x(-1)

=0
(c) Sum of first 47 terms = 47x24™ term
=47 xQ
=0

15. x, =40, x, = 160
(@ x, X, =X+
=40 + 160
= 200

(b) x.= %:100

18

(c] S,,=35x100
= 3500
(d) x, =43, x,, =163
Sum of 35- terms = 3500 =35 x 3
= 3605

VIDYA JYOTHT Class 10 m



§ (@ x =x,— Sc{

= =28-33

3]

H _ : 35

: (b)y Common difference = ?= 7

=

(c) Algebraic form, x =dn+({—d)

=7n+(-7-7)
=7n-14

MORE PRACTICE PROBLEMS

1. Using the alternate terms of the arithmetic sequence 5,8,11,14, ...
a. Write two sequences
b. Are these arithmetic sequences?
c. Write the algebraic form of these sequences.
2. Two arithmetic sequences are given below.
Sequence 1:2,8, 14, ...
Sequence 1I: 23, 26, 29, ...
a. Write the algebraic form of both sequences.

b. Is there any common term in these sequences. If so write such a
term.

3. Consider the arithmetic sequence 3, 7, 11, ...
a. Write its algebraic form.
b. What is the sum of first 'n’ terms?

4, The sum of first 10 terms of an arithmetic sequence is 4 times the
sum of first 5 terms. Then how many times the first term i1s the
common difference?

L

The angles of a polygon are in arithmetic sequence such as 172°, 164°,
136°, ...

a. Write the sequence of exterior angles.
b. Find the number of sides of this polygon?

VTDYA JYOTHI Class 10 »



6. Consider the following number pattern
1

3
5 6 7 8 9
1 11 12 13 14 15 16

SOILLVINIHLVIA

a. Write the next two lines?
b. Write the sequence of number of numbers in each row.

¢. What are the first and last numbers in the 10™ line?

d. Find the sum of all the numbers in the first 10 lines?

19
VIDYA JYOTHT Class 10 m l



\\\\ \\3))5}&\\?? AU \ LY

“\ A L *\“\“‘ R

RN

o L \ ' \ ) R

0
E
0 >
il
-
v

¢ If we join the ends of a diameter of a circle to any point on the circle,
we get a right angle.

If we join the end points of a diameter of a circle to a point inside the
circle, we get an angle more than a right angle, and if the point is
outside, the angle is less than a right angle.

ZACB=90", ZADB=90"
ZAPB < 90", ZAQDB > 90"

¢ All the mutually perpendicular lines drawn from the two end points
of a line will meet at the circle with the line as diameter.

& The angle made by any arc of a circle on the alternate arc is half the
l angle made at the centre.
20

VIDYA JYOTHI Class 10 »



SOILLVINIHLVIA

ZACH = %Lfi OB

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

LP= L0O=2R
P+ 2C=180°, LO+ 20 =180, LR+ £C =180

& If all the four vertices of a quadrilateral are on a circle, then its oppo-
site angles are supplementary.

S

P+ /R = 180"
ZQ+ £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 1s more than 180*

21
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MATHEMATICS

ZABC + /D < 180°
LABC + LAEC > 180"

¢ 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 A

C B ¢ B

PAxPB=PC xPD The area of two rectangels are equal

¢ If the two chords of a circle intersect externally, the product of the
distances from the external point to the ends of the chords are equal.

PA xPB=PCxPD

VTDYA JYOTHI Class 10 »



& The product of the parts into which a diameter of a circle is cut by a
perpendicular 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 perpendicular chord is equal to the area of the
square formed by half the chord.

SOILLVINIHLVIA

A o y 3
k/[)

PA x PB =PC? Area of the square is equal to area
of the rectangle.

Activity- 1

In the figure A,B,C are points on a circle with centre ‘O’. Find the
angles of the triangle ABC.

AQAB 1s an isosceles triangle.
ZABO= [ ]
za08= [ ]
1
sacn= 5« [(]-[]

Consider AQBC

1
cocB=[__].  soc=[_]  sac=37*x[_1-[]

zaBec=180-( |« - ]

Activity

In the figure A, B, C, D are points on the circle. Find the angles of the
quadrilateral ABCD and the angles between the diagonals of it.

23
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Since the angles in the same segment are equal.

/BDC= [ |
ZAcB= [ ]
2aBD= [ ]
Ben=30" + [ ]=[ ]
oBAD=180" - [ | =[]
sapC=45 + [ |- ]

Since the opposite angles of the cyclic quadrilateral are supplementary,

sac=180°- [ |-[_]

To find the angles between the diagonals,

MATHEMATICS

Consider ACDP

cepp=180°- ([ ]+ 300 =[]
/BPA=/CPD=[__]

ZBPC =180° _ -]

sapp= [ ]
Activity

In the figure, chords AB and CD intersect at P. If AB =15 cm,
PB = 3cm and CP = 4cm, find PD. Find the area of the rectangle with
sides CP and PD.

PAxPB = [ |x[ ] A
PA = 5o =[] b
[+

B 1 C B
PD = T_:l

Area of the rectangle =PC x PD

24 ol B ot O G
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Activity D

In the figure, ABCDE is a regular pentagon. ] E
Find ZAPB E ¢ g
Consider AABC, which is an isosceles triangle. E
™

Since ZABC = 108" =
A B 0

/BAC=/BCA=[ ] P @

Since the quadrilateral APBC is cyclic

ZAPB= 180 - [ ]
PRACTICE PROBLEMS

1. In the figure, AB is a diameter of the circle. Which angle has measure
90°? List out the angles that have measures less than 90° and more

than 90e.
R
é Q Q
A U B

2. In the figure, ‘O’ is the centre of the circle. Find each angle of the
AABC.

25
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3. In the figure, ‘O’ is the centre of the circle. £LBCD = 130°. Find Z£BAD
and ZBOD.

MATHEMATICS

4, In the figure, P, Q, R, S are points on the circle. ZPAS = 110°,
ZAPS =30° ZPQA = 50°, Find each angle of the quadrilateral.

5. In the figure, the chords AB and CD intersect at P, If AP = 8cm,
CP = 3cm and CD = 19cm, find AB.

A

6. The chords AB and CD intersect at a B
point P outside the circle. PB = 4c¢m,
AB = 6cm, PC = 8cm. Find PD

7. In the figure, AB is the diameter of the semicircle and ABLCD. If
D AC =6cm, and CB =3 em. Find CD. How can we

draw lines of lengths /14 em, and +20 ¢m.

A C B
26
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8. Draw an angle of measure 50°. Mark 25° angle without drawing its
bisector.

9. Draw a circle of radius 3cm. Construct a triangle with this circle as
circumcircle and two angles 50° and 70°.

10. Draw a circle of radius 3.5cm. Construct a triangle with this circle as
circumcircle and two angles 30° and 110°,

11. Construct a square of area 7cm?.

SOILLVINIHLVIA

12. Draw a rectangle of length 6cm and breadth 4cm. Draw a square of
equal area.

1. ZAQB=9(°
ZAPB has measure more than 90° and ZARB has measure less than
9Qe,

l e ]
Sx110 =55

/B %xwo — 650

ZC=180—(55+65)=60°
3. ZBAD =180-130
= 50°
ZBOD =2 x 50=100°
4.  Since the angles in the same segments are equal.
ZRQS = LRPS =30°
ZPRS = ZPQS =50°
ZPSQ =180-(110+ 30)
=40°
. ZPRQ = ZPSQ = 40°
ZPQR = LPQS + LRQS
=30+ 50 =80°
Since the opposite angles of a cyclic quadrilateral are supplementary,
ZPSR = 180 — 80 = 100°
ZQRS = LPRQ + LPRS
VIDYA JYOTHT Class 10 i



=40+ 50 =90°
£ZQPS =180-90=90°
5. AP=8cm.CP=3cm,PD=19-3=16¢cn.
APxPB =CP xPD
§xPB =3x16
48
=2
S AB =8+ 6=14cm
6. PA=6+4=10cm
PB=4cm, PC=8¢m
PAxPB =PC x PD
10 x4 =8 xPD

MATHEMATICS

PB 6

40
PD :?:SCI‘H

7. AC=6cm CB=3cm
ACx(CB =CD?
6x3 =CD?
CD = .18 ¢m
Mark a point ‘C’ 7cm away from A and draw a perpendicular at C;
then it has length /14 cm. Mark a point C, 5 cm from A and draw a
perpendicular at C; then it has length /20 em.

The angle made by any arc of a circle on

the alternate arc is half the angle made at the
centre.

0g
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9, =
b
-
s
=
=
(™
=
0
(/7]
10.
11,
R V7 Q
PN \
J7 Tem®
A 7 C 1B P AC=7em, CB=1cm
>l
12.
R V24 Q
D — C
PN
4 J24 2dem
A 6 B P
>l

MORE PRACTICE PROBLEMS

l. Draw a triangle with two angles 27%°, 32%" and has
circum radius 3cm.

29
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g In the figuer, AB is diameter of the circle and CD is parallel to AB.
ZCAB = 30° . Find the measures of the following angles.
(a) L ACB (by ZDCA {¢) ZCBA
(d) ZCDA (c) ZDAC
3.
D
A C B
In the figure, AB 1s the diameter of the semicricle. AC = 6cm, AB = 8 cm.
(a)  What is the length of CB ?
(b) Find the length of CD?
(¢) Draw an equilateral triangle of perimeter ¢./3 cm.
4.

In the figure ‘O’ is the centre of the circle.
(a) If ZAOB =x°, what is the measure of L AFB?
(b) What is the measure of L DEC?
(c) If LADB =y°, LACB =2z°, then prove thatx =y + 2z
5. Draw a rectangle of length 7Ycm and breadth 4cm. Draw another
rectangle of equal area to the first and has length 8cm.

SOCR
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In the figure ‘O’ is the centre of the circle.
(a) If ZAOB =x°, what is the measure of L AFB?
(b) What is the measure of L DEC?
(c) If LADB =y°, LACB =2z°, then prove thatx =y + 2z
5. Draw a rectangle of length 7Ycm and breadth 4cm. Draw another
rectangle of equal area to the first and has length 8cm.
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I Points to Remember &

1. The probability of occuring an event is the number, which indicates
how many part of the favourable outcomes of it to the total out-
comes.

2. If there are different ways to happen two events, then the number of
ways they can occur together is the product of the number of ways
they occur seperately.

Activity -1

There are 5 black beads and 4 white beads in a box, another box
contains 6 black beads and 7 white beads. One bead is taken out
from it without looking. Which box is preferable to get a black bead?

+  Total number of beads in the first box

0 00OooC

Number of black beads in the first box

Probability of getting a black bead from the first box -

+  Total number of beads in the second box

Number of black beads in the second box

Probability of getting a black bead from the second box

Compairing the two chances

31
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S5 _5xI3 I:l

2 9 9x ] "]
3
!

E 6 _6x[] ~ [ ]

= 13 13x [] ]
<

= [ ]

Larger fraction = i

Which box is to be selected : First box |:|/ Second box |:|

In the figure two squares are drawn on the two sides of the diagonal of
the small square with length of the diagonal as side. If a dot is put in
the figure without looking, what is the probability of it being in the
shaded region?

Length of the side of the small square = |:|

[]

Area of the small square = |:| cm?’

Length of the diagonal of the small square

Area of the large rectangle = Sum of the area of the two

squares with the diagonal as side= | | +| | = | |

Probahility of the dot put is in the shaded region =

jEp
[ ]

39
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Activity -3

There are 10 slips with even numbers written on that and 15 slips
with odd numbers written on that in a box and 20 slips of even num-
bers and 30 slips of odd numbers are in another box.

a. If one slip is taken from each box what is the probability of both of
them are odd numbers?

SOILLVINIHLVIA

b. What is the probability of at least one of them is an odd number?

a. Total number of slips in the firstbox =| |+ |=]| |

Total number of slips in the second box =| |+ |=] |

If one paper is taken from each box,

total number pairs = [ | x[ | =[ ]

Number of slips of odd numbers in the first box =

Number of slips of odd numbers in the second box =

L) L

Total pairs in which both of them are odd numbers

g e I

O 01
Cso L

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.

Probability of both of them are odd

a. A bead is taken out from the first box without looking. What is the
probability 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 probabil-
ity 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 ?

MATHEMATICS

»

Two dice are rolled together. From the number pairs so get,

a. What is the probability of both being odd?

b. What is the probability of both being same?

¢. What is the probability of one being even and another being odd?

5. In the figure a square is drawn by joining the mid-
points of another square. If a dot is put inside the
larger square, what is the probability of it being
inside the smaller square?

Answer

1. Number of three digit numbers = 900
Number of three digit numbers with same digits = 9
(111, 222, 333, 444, 555, 666, 777, 888, 999)

9 1
Probahility of getting three digit numbers with same digits = 900 = T00
o : : 4
2. a. Probability of getting black bead from the first box = Iy
o . . : 5
b. Probability of getting white bead from the first box=- 9
5
c. Probability of getting white bead from the second box = 1
_ 55 , .
since o > 11 first box is preferable to get a white bead.
d. When all the beads are put in a single box, number of beads

=20

3
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Number of black beads = 10

Probability of getting a black bead = <=

; e . 1
3. a. 3ince the probability 1s 2, number of black beads = Ex16=8

b. Number of white beads = 8

SOILLVINIHLVIA

g8 1
¢. Probability of getting white bead = TR

d. When one more black bead is put in the box, probability of getting

9
a black bead = —
17
4. a. Total number of pairs = 6 x 6 = 36
Number of pairs with both of them are odd =3 x3 =9

Probability of both being odd =

DJ‘\D

1
4
b. Pairs with same digits are

(1, 1}, (2, 2), (3, 3), (4, 4) (5, 5), (b, 6)

6 1
Probability of both being same digits = %o

c. Total pairs in which the number in the first die is odd and second
diciseven =3 x3=9
Total pairs in which the number from the first die is even and
number in the second die is odd =3 x 3 =9

Total pairs in which one is even and the otheris odd =9 + 9 = 18

1
2

18
Probability of one being even and the other being odd = — 7 =
2

S5. Area of small square is half the areca of the
large square.

-. Probability that the dot is

1
inside the small square = 5




MORE PRACTICE PROBLEMS

1. 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 ?
c. What is the probability of it being a multiple of both 4 and 5?7

MATHEMATICS

[\

In two digit natural numbers up to 50.

a. What is the probability of occuring the digit at tens place is greater
than the ones place?

b.What is the probability of occuring the digit at tens place is less
than the ones place?

3. 8lips 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?
4. What is the probability of having 5 sundays in January?

SOCR
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SECOND DEGREE EQUATIONS

-

SOILLVINIHLVIA

2 \ I s
Algebraic form
¢ Two consecutive natural numbers : x, x t1
¢ Two consecutive odd numbers : x,x t2
¢ Two consecutive even numbers : x.x +2
¢ Two consecutive terms of an arithmetic
sequence with common difference ‘d’ : x, x I d
¢ Two numbers with sum 12 x, 12—y
¢ Two numbers with difference 12 x.x+12 or
x.x—12

¢ Method of solving second degree equations of the form (x—u)* =5°

(x—a)y =h°

x—a—1h
x—a=h OT x—a=-b
x=h+a x=—h+a

Example: (x-3)’ =25

x—=3=1vy25

x—3=45

x—3=5 Or x—3=-3
x=543 x=-5+43
=8 =-2
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& Toconvert x° + 2ax intoa perfect square, we have to add the square

of half the coefficient of x. That is x* +2ax+ad’ =(x+a)’

¥ =2ax+a =(x—a)

The general form of a second degree equation isax’ +bx+¢=0, a=0 |

MATHEMATICS

Method of solving a second degree equation by completing the
square

¢ Make the coefficient of x as 1

e Take the constant term to the right side of the equal sign.
» Add the square of half the coefficient of x to both sides.

»  Write the equation in perfect square form

e Take square root on both sides

. Find x.

¢ Example: 25% 41 9x4+4=0
Dividing all the terms by 2

9 A
A
2772

b
L2
_l’_
I\J‘\D
L
+
P
-b‘o
e
1R
1
|
o
_l’_
P
| &
\-,,_._/“>

VTDYA JYOTHI Class 10 »



-2x16+81

16 =
o>
-32+81 E
B 16 &)
oY C
x+— . B =
4 16 Q
4]
9 49
x+— = */—
4 16
4
9 7 9 -7
x+— = — x+— = —
4 4’ 4 4
7.9 79
YT Yy YT 4
=2 16
- 4
- 5 -
& Toget ax” + bx+c =0, we must take
. —b b —dac
" 2a
¢ A second degree equation can have at most 2 solutions
Activity-1
When each side of a square is increased by 2 cm, the area will become
100 cm?. What is the length of the side of the original square?
One side of the original square = x
One side of the new square = x+ |:|
Area of the new square = (x+t |:|_)2
w+[ ] = 100
39
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MATHEMATICS
(e
I

-, One side of the original square = |:| cm

Activity-2

The length of a rectangle is 6 cm more than its breadth and its area
is 91 cm?. What are the lengths of the sides of the rectangle?

Breadth b
Length = x+ |:|
Area = x(xt |:|)

01

1]
-

ﬂ
£
+
I
WO

The number to be added to change it into a perfect square — |:|

d-ox+ [ ] = o +[ ]
Cl I ):
« [ -

¥ —

JUUOUoh
i

. Breadth of the rectangle - cm
Length of the rectangle = +6
- cm
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Activity -3

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 = [_]
H(2x-2¢=[_]
- J-[_J=0 ¥
a=5.b=[_|.c=[_|
—dac=[___ ]
-
_—byb’ —dac

2a

__82V0

T

- 1. ]
Breadth = |:|
Length =[]

SOILLVINIHLVIA

X

PRACTICE PROBLEMS

I.  The square of the difference of 3 times a 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?.

41
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3

™ 10cq, B

!

= 4

3]

i p

o C 12 ¢cm

= In the figure, the chord AB extended and the tangent at the point

C, meetat P. AB=10cm, PC=12em Find the length of PB ¢

5. The sum of the squares of two consecutive odd numbers is 130,
What are the numbers?

6.  The sum of the perpendicular sides of a right angled triangle is 14
cm and its area is 24 cm?. Find the length of its sides?

7. The hypotenuse of a right angled triangle is 3cm more than twice
the base and the third side is 1 cm less than the hypotenuse. Find
the length of the sides?

8. How many terms of the arithmetic sequence 7,11,15, ... must be added

to get 2507
1. Let the number = x

Three times the number = 3x

Square of the difference of 3 times the number and 1 is (3x - 1)

(3x— [P - 121
x-1 = /121 T £11
Ix-—1 = 11. 3x—-1=-11
Ix = 11+1 =12, 3x = —11+1 =-10
_ o
X = 3 X = 3
= 4
=10
-, The number = 4 or =

17
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2.  Let breadth = =x

=

D C b

Then length = x+ 2 E
S 2

From the right angled triangle ABC, O X E
ABP+BC = AQ =

. B Q
(x+2¥+x> = 1(¥ \ ¥+ 2 /7]

4+ Ixxx2424x = 100

x? + 4x+4+x° = 100
2x7 + 4dx = 100 -4
2T + 4x = 96

Dividing all the terms by 2,
X+ 2x= 48
Adding 1 to both sides

¥+ 201 = 48+1
(x+1)»2 = 49
x+1 = 149
x+1 = 17
x+1 = 7. x+1= -7
X =71 x = -7-1
=6 =-8
(But length of a side cannot be negative)
-. Breadth of the rectangle =6 cm
Length of the rectangle =6 +2=8cm
3.  Perimeter of the rectangle = 28
2 (length + breadth) = 28 D C
length + breadth = % =14 '
If breadth x, then length =14 —x i - b

43
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MATHEMATICS

3.

Area = length x breadth
x(14 — x)

14y — x*

—x* + l4x

x> — 14x

Adding 49 to both sides

x*—1d4x — 49

(x—T7)

x—7

x—7 =35
X =5+7

=12

+y25 = £5

x-7=-5

X

=5+7
=2

If x =12, then breadth = 12 cm and length =14 -12= 2 cm
If x =2, then breadth = 2 cm and length =14 -2 =12 cm

If PB =x then PA = x+10
PA x PB

x(x+10)

X2+ 10x

Adding 25 to both sides

x> +10x + 25

(x + 5y

x+53

x+53

x+5 =13 x+3

x+5=13

x+5=-13

Length cannot be negative

- Length of PB = 8 cm

Two consecutive odd numbers

xX*+ (x +2)

VTDYA JYOTHI Class 10 »
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x> +xt+2 xxx24+ 22 = 130

2x' +4x + 4 = 130 =
2% + 4x = 130-4=126 z
Dividing all the terms by 2 ﬁ
x*+ dx = 63 E
Adding 1 to both sides g
¥+ 2x+1 = 63+1 @
(x+ 1) = 64
x +1 = +J64
v +1 = +38
x+1= 8 , x= 8-1 =7
x+1 = -8 x=-8-1 = -9

-9 is not a natural number

- The odd numbrs are = 7,7+2
ie, 7,9
6. Let the perpendicular sides = x, 14-x
Area = %-\7(14—&‘)
3142 - 04
x(14—x) = 2x24=48
l4x —x? = 48
—x?+ 14x = 48
X — l4x =48
Adding 49 to both sides
¥ — 14x— 49 = —48+49
(x=7y =1
x—7 = +4J1
x—7 =1, x -1 = -1
X = 1+7 x = —-1+7

45
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8 If x = 8, he perpendicular sides are 8 cm, 6 cm.
= If x = 6, the perpendicular sides are 6 cm, 8 cm,
% Hypotenuse = g+ 8 = J36+64 = 4100 - 10 cm
B ¥+ (20 + 2) = (2x+3)
g ¥+ (2x) +2 x 2xx 2427 = (2% +2x2x x 3+ 3
X+ 4t + 8+ 4 = 47+ 12x+9
2x+3
2x+2
-
X¥+8x—12x = 9-4 X
x? — 4x =35
Adding 4 to both sides.
¥ —4x - 4 = 5+4
{x —2) =9
x-2 = 49
= =£3
¥x—-2 =3, x—2 = 3
X =3+2, x = 3+2
=5 = -1
Base = 5cm
Height = 2x5+2=12cm
Hypotenuse = 2x5+3=13cm
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inz+[f—£]n E
5 773 = 250 E
- . . )
2w+ 5n = 250(d=4,1=7) =
: >
2n+5n-250 =90 =
a=2,b=3, ¢c=-250 8

—h+~b’ —dac

2a

—5 4 5% 4222250
2x 2

{\T‘
=
=
el

—5+.

542
x2

[Sw]

—5++/2025

—5+45 —5-45

4 7 4
A 0
47 4
_q10 2
2

- Number of terms — 10
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MORE PRACTICE PROBLEMS

1. The sum of the squares of two consecutive even numbers is 244.
Which are the numbers?

2. Four times a number, subtracted from the square of the number
gives 96. Which is the number?

MATHEMATICS

-

The length of a rectangle is 6 cm longer than its breadth and its area
is 40 cm. By taking the breadth as x, write the length in terms of x.
Find the length and breadth of the rectangle by forming a second

degree equation?

4. The perimeter of a rectangular sheet of paper is 42 cm and the length
of its diagonal is 3 cm shorter than twice the breadth. By taking the
breadth as x, write the length and diagonal in terms of x. Find the
length and breadth of the rectangular sheet by forming a second

degree equation?

5. A rectangular garden of sides 10m and 6m has a path all around
inside it. The area of the garden excluding the path is 32m?. What is
the width of the path?

6. a) What is the value of the polynomial p(x) = 2x2 + 3x, when x = 2?

b) For which number x, the value of p(x = 2x* + 3x, becomes 2.
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¢ For triangles with the same set of angles, the ratio of the lengths
of the sides is the same.

& The angles of a triangle determines the ratio of the sides. The
perpendicular sides of a right triangle with angles 45°,45°, 90° are
equal. To find the length of the hypotenuse, multiply the perpen-

dicular side by /2.

(Ratio of the sides of this triangle is | : 1 :\/5)

In a right angled triangle with angles 30°, 60°, 90°, hypotenuse will
be two times the length of the side opposite to 30° angle. Also the

length of the side opposite to 60° angle will be /3 times the
length of the side opposite to 30° angle.

(Ratio of the sides of this triangle is 1 : /3 : 2)

¢ In all right triangles with the same angles, the number got by
dividing the opposite side of an acute angle by the hypotenuse is
the same. It is called the sine of the angle, written as ‘sin’.

¢ The number got by dividing the adjacent side of an acute angle
(Shorter of the two sides containing the angle) by the hypotenuse
is also the same. It is called the cosine of the angle. It is short-
ened as ‘cos’.

¢ The number got by dividing the opposite side of an angle by the
adjacent side will be same number. It is called the tangent of the
angle. It is shortened as ‘tan’.

sin A =E Cos A= E
AC AC

A

BC hypotenuse
tan A =——
AB

Adjacent side

lun]

Opposite side ¢ 49
VIDYA JYOTHI Class 10 »i il



MATHEMATICS

30° 45° 60°
. ! BLEN IVE)
sin 5 \/5 >
Gl
cos - \/E 5
|
tan f 1 \E

¢ [n acircle, the length of a chord is double the product
of the sine of half the central angle and the
radius.

In a circle of radius ’, the length of the chord with

c
central angle ¢ is 2r Sin [5]

¢ [n any triangle, the ratio of the sides is equal to the ratio of the
sines of the angles opposite them.

¢ The length of the sides of a triangle are the sines of its angles
opposite to that side, multiplied by the diameter of its circum-
circle. If any angle is greater than the right angle the sine of its supple-
mentary angle should be taken. If the angle is 90° A
the opposite side is equal to the circum diameter.

¢ To find the circum diameter, divide the length of
one side of a triangle by its Sine of angle opposite
to that side.

a b c

=2r

sind  sin8  sinC
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® Hecights and distances which cannot be directly measured can be

computed using trigonometric ratios.
Eye level

SOILLVINIHLVIA

A

6 cm
Draw CD perpendicular to AB.
1
Area =7 x [ x[1 C
How to find the length of CD
5D
40° B
A 6ecm D

In the triangle ADC  ZCAD =[]
hypotenuse AC=[_] cm

D

In right. triangle ADC, Sin 40 = -

CD=LIxL_1=L1cm

1
AreaofAABC:EXI ] x 1= cm?

i. Find the area of the triangle.
C

135°

B
A Scm

Extend the line AB backwards. 51
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B

A S5cm

Draw CD Perpendicular to the extended line AB.

MATHEMATICS
i

1
AreaZEXI:IXIII

How to find the length of CD?
In right angled triangle CDA, ZCAD =01 -[1=0[1
Hypotenuse AC =L cm.

In right angled triangle CDA, Sin 45 = =

10

SCDhD=Cd xJ=C em.

1
AreaofAABC=5xl ] x ] =1 cm?.

Activity - 2

A 3¢m B

In the parallelogram ABCD, AB =5 cm, AD =4 cm, £A = 60°
(a) Find the perpendicular distance from D to AB?

(b) Find the area of ABCD?

(c) Find the length of the diagonal BD?

D C
&S

™
60°

-
59 A P S¢m B
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Angles of triangle APD are 30°, 60°, 90°

PD = 23 cm

Area of ABCD = | | < | | = | cm?

ap=[]

Bp= | |-L_1=0L_1]
BD?- [ J*+—°- [
BD = :Icm

SOILLVINIHLVIA

Activity -3

i A boy 1.6m tall observes the top of a tree which is 10m away from
him, at an angle of elevation 40° . Find the height of the tree.

(sin 40 = 0.64, cos 40 = 0.77, tan 40 = 0.84) L
Draw a rough figure.
G

AD=[1m A 40 D
CD=C1m 1.6m

B 10 m C
In right angled triangle ADE , ZDAE = [
tan 40 = %
DE=[L1x[CJ1=CJm
Height of the tree, CE=L 1+ [ J=0[Jm

ii. A man looks down from the top of a light house 35 meters high and
sees a ship at an angle of depression 35°. How far is the ship from
the foot of the light house? (tan 35 = 0.7)

Draw a rough figure.

ZADC =11

LCAD=[J-[J=[C7]

In right angled triangle ACD, tan 35 =
Ch=[C1] . =[]

Distance from the foot of the light house to the ship - L1 m

I
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Activity -4

A man saw the top of a tree at an elevation of 30°. Moving 10 meters
towards the tree, he sees it at an elevation of 60°. Find the hight of
the tree?

MATHEMATICS

30° 60°

In AABC
saBD= ]
sapB= ] u }
Since AB=10m, BD=[__]m

In ABCD 2BDC= [_]

Since BD = 10m, BC = :l m

~cp=[]m

" Height of the tree = |:| m

PRACTICE PROBLEMS

I. Compute the perimeter of the triangle given below.

45°
3cm

2. Find the area of the parallelogram given below.

L 60° /

4 cm
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3. The length of two sides of a triangle are 4cm and 6cm. The angle
between these sides is 55°. Compute the area of the triangle.

(sin 55 = 0.82, cos 55 = 0.57)

4. A triangle and its circumcircle is drawn in the
figure. Find the diameter.

A
H
AN

5. Hypotenuse of a right angled triangle is 8cm. One of its angle is 40°,
Find the length of other two sides.

(sin 40 = 0.64, cos 40 = 0.77)

SOILLVINIHLVIA

C

6. A rod leans against a wall and it makes 40° angle with the ground.

i Draw a rough figure based on the question

i. Find the height of the wall

. How far is the foot of the rod from the wall?
(sin 40 = 0.64, cos 40 = 0.77, tan 40 = 0.84)

7. A man 1.6m tall observes the top of a building at an elevation of 35°
from a point 12 metres away from the building. What is the height of
the building?

(sin 35 = 0.57, cos 35 = 0.82, tan 35° = 0.70)

8. A boy 1.5m tall looks down from the top of a light house 18.5m high
and sees a ship at an angle of depression 40°. How far is the ship
from the foot of the light house.

(sin 50 = 0.76, cos 50 = 0.64, tan 50 = 1.19)

ANSWERS

1. In right angled triangle ABC

BC=3c¢m A
AB=3cm
AC= ’5\/5 cm
Perimeter =3 +3 + 3\5 45°
C 3 em B
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g = 1024 cm
: 2. In right angled triangle, the angles are 30°, 60°, 90°
= . .
E Ratio of the sides 1: /3:2 D C
-
<  DE=3cm A
& 502
Area =ABxDLC=4.3 A L dem B

=693 cm

-

In right angled triangle ADB

_.__AD

SIN>>3= AB é\

VQ
AD=4xsin535=3.28cm
] 559

Area = 5 BC x AD =9.84 cm?. B D 6em C
4. Let the circumradius be ‘r’

BC = 2r sin 60 (Length of the chord = 2r sin (5] , central angle = ¢

A

d=Gneos _ (V372) 3 ﬁ
8 B C

In right angled triangle ABC

L

nio- B
S1n = AC

BC=8 xsin40=5.12 cm
AB =8 xcos 40 = 6.16 cm.
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Wall
SOILLVINIHLVIA

B C

Height of the wall, AB = 10 x sin40° = 10x0.64 =6.4m
Distance between the wall and the foot of the road, BC = 10 x cos 40°
=10x0.77 =7.7m
7. In right angled triangle ADE

tan 35 bE i
an =D
DE=12 xtan 35=840m
Height of the building =84 + 1.6 =10m 150
A - D
1.6 m 12m l.6m
B 1Z2m C
8. In right angled triangle ACD A
AC=185+15=20m REIING
ZCAD=50°
CD 18.5m
tan 50 = AC
- 40°
CD=20xtan 50 =258 m ¢ D

57
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MORE PRACTICE PROBLEMS

2 A
: 1. In right angled triangle ABC, A
cim
= LB=45° LC=30°. AC=4 cm. Find
E the perimeter. 3
™ 45° 30°
P B C
b=

e

In the figure, ABCD is a parallelogram. AB = Scm, BC = 10cm,
ZC =110° AE is drawn perpendicular to BC.Compute

.. Measure of ZB A D

i. Length of AE )
Jem
iii. Area of parallelogram ABCD
(sin 70 = 0.94, cos 70 = 0.34, - 110°
tan 70 = 2.75) B E  10cem C

-

Sides of a rhombus are 4cm each and one of its angles is 70° . Find
the area?

(sin 70 = 0.94, cos 70 = 0.34, tan 70 = 2.75)

4. In the figure triangle ABC and its circumcircle is
drawn.

If BC =5cm, ZB=65° ZC=85°. Find

i Measure of ZA ¢

i. Circum diameter
. Length of the other two sides of the triangle.
(sin 65 = 0.91, sin75 = 0.99)

A boy 1.5m tall sees the top of a tree at an angle of elevation 40°.
When he walks 10m towards the tree, sees the top of the tree at an
angle of elevation 80°. Find the height of the tree.

(tan40 = 0.84, tan 80 = 5.67).

L

OGR
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+ Two measures are needed to locate a point in a plane. To locate a
point in a plane, imagine two mutually perpendicular lines called
axes of coordinates. The horizontal line is called the x-axis and
vertical line is called the y axis

+ The distance of a point from the x-axis is called its y coordinate
and the distance from y axis is called its x co-ordinate

Y

RV I«
+ + +

(4,3)

3l x coordinate 4
4l y- coordinate 3

+ Points on the x axis have their y coordinate O

points on the y axis have their x coordinate O
+ vy coordinates of all points on a line parallel to x axis are equal
+ x coordinates of all points on a line parallel to y axis are equal

+ If the sides of a rectangle are parallel to the axes, from the coordi-
nates of one pair of opposite, vertices the coordinates of other pair
of opposite vertices can be found.

59
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(p. q) Ty i(p. q)

(x,, ¥,), (x,, ¥,) are two points on a line parallel to x axis. The
distances between them is | x - X, |

-

MATHEMATICS

*  (x,V¥,), (x,y,) are two points on a line parallel to y axis. The dis-
tance between them is |y, -y, |

+ The distance between two points (x,, y,) and (x,, y,))

is \X(-x'l —x,) +(y =)

+  The distance of the point (x, y) from origin is {x* +y°

Activity- 1

Y
-
5 1 K ()
by oK)

o 0T () xac
5l

, "To E(,)

B R _’110’1 Sy X

2l
xC(,) -3¢ xB(.,)

4]
-5
—G4
.

a. Write the coordinates of A,B,C,D
b. Join A,B,C&D in the same order. what figure you will get
c. Write the coordinates of E,O & F
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d. What type of triangle you will get by joining E,O & F

e. What is special about the line through A,B,E & K 2
: . >
f  Write the coordinates of G,H E
g, What is special about the line through G,H,A & D E
Activity- 2 a
Consider a circle with centre at origin and radius 5 units o)
4]
a. Write the coordinates of the points of intersection of the circle and
the axes
b. Check whether the points (3,5), (4,3), (-2,3) are inside the circle ,on
the circle or outside the circle
¢. Write the coordinates of ten points on this circle
a. Point of intersection of x axis ad the circle is
Y
X' !j X
YI’
points of intersection of y axis and the circle is
(L1, LI (LJ, LD
b. Distance between (0, 0)and (3, 5) =315 =./34
J34 is greater than the radius 5 so (3,5) is outside the circle
Distance between (0, 0), (4, 3) - [
s @4 3is [ 1 the circle.
Distance between (0,0} & (-2,3) [
s (2,3)is [ Jcircle ‘1
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c. (4, 3), (-4, 3), (3, 4], (5, O) are on the circle. Write six more points
such that sum of the squares of the coordinates is 25

e = (0, 0, (C, Ty, (C, T, (C0. Oy, (CO, T, (C3. )

Activity- 3

Draw the co-ordinate axes and mark the points A(2, 3), B(7, 5}, C(9, 8),
and D{4, 6)

MATHEMATICS
£

b. Find the lengths of AB, BC, CD, AD
Length of AB = distance between A &B

as=J(J-0r + -0 = [
Similarly BC=[1,CD=[1],AD=[1]
c. Find the length of AC, BD

AC=[1,BD=[]
d. What is the appropriate name of the quadrilateral obtained by join-
ingA,B,Cand D - L1

e. Find the perimeter of quadrilateral ABCD []

PRACTICE PROBLEMS

1. Coordinates of some peoints are given
(4,0).(0,-4). (4.0 (0. 4)
a. Which of the above points are on the x axis
b. Which of the above points are on the y axis
¢. Mark the points by drawing the coordinate axes

d. Name the figure obtained by joining these points

2. In figure, the semicircle with diameter AB=13 cm passes the point Q.
Q0.6

42
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a. If A (-4, 0}, Q (0, 6}, Find the lengths of OA, OQ, OB

b. Write the coordinates of B 2
. ) . >
3. In the figure, OPQR is a parallelogram. Find the coordinates of Q E
R(1, 3) o 2
(™
o
Q
4]
§) P4, 0)

4, Sides of a rectangle are parallel to the axes. If two vertices are (3,2) &
(7,-4), Find the coordinates of the other two verticles

5. ABCDEF is a regular hexagon. If the coordinates of C are (2,0) find
the coordinates of other vertices
Y

Xl

X
0 C 20)

A B
'Yr
6. What is the speciality of the triangle obtained by joining (2, 1),
(3,4), (-3, 6)
7. If the figure, centre of the circle is at origin
a. Find the coordinates of A & B

b. Find the length of AB

. / 60°
X y /m, TR

63
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ANSWERS

a. Points on the x axis are (-4, 0}, (4, 0)

[a—

b. Points on the y axis are (0, 4) (0, —4)
c. Figure
d. Square (0.6
OA =4 unit
0Q =6 unit 6
OB =13 -4 =9 unit 4
Coordinates of B (9, 0) AL 0) 0 ¥ B (9,0)
3. OM = 1 unit

MR = 2units R(1, 2) Q(5.2)

MATHEMATICS
)

OP = 4 units
QN = 2units 2 2
ON = OP+PN=4+1=5units

Coordinates of Q are (5, 2) 0 M P(4,0) N

4. OP = 3units
PA = 2units A(3,2) B
QB  =PA =2 units 3
0Q = 7units TP 0
QC = PD = 4units
Coordinates of B (7,2)

Coordinates of D (3,-4) D C(7, -4)

ADOC is an equilateral triangle Y
ZDOC = 60°, ZP =90°, Z0ODP = 30° E(-1./%)
OD = 2 units

D(1/3)

. 60°
OP =1 unit (1: 3 : 2 X : X

PD = .3 units

Coordinates of D (1, \/§] A=) B(1,=/3)
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Coordinates of E (1, \/5_)
Coordinates of F (-2, )

Coordinates of A (-1, —ﬁ)

Coordinates of B (+1, —.\E)
6. A [Qr 1]? B (3: 4]? C(_Sr 6)

SOILLVINIHLVIA

AB = JB-2Y +(4-1Y
= J1+9 = J10
AC = J(-3-2) +(6-1)

= 25425

= V50

BC

J(-3-37 +(6-4)
= J36+4 = J40
AB? + BC? = 10 + 40 = 50 = AC?
-, AABC is a right angled triangle with £B=90°
7. a. OP =4 units
OA =4 units
In right angled triangle ANO
ZA = 30°
ZAON = 60° ON : AN : OA = 1:/3:2
£ZN = 90° OA = 4 units
ON = 2 units
AN =23 units
Coordinates of A (2, 2-\/§]

Coordinate of B (-2, 2 /3)
65
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b. AB = 0A+OB
=4+4

= 8 units

MATHEMATICS

MORE PRACTICE QUESTIONS

. Among the points (5, 3), (-4, 6}, (-1, 3}, (-4, 1), (1, 5), (3, 6)
a. Write two points on a line parallel to x axis
b. Write two points on a line parallel to v axis

2. In AABC, A(2, 0), B(8, 0). AC = 5 units If the area of AABC is 12cm?.
Draw a rough figure of AABC and find the coordinates of C.

3. Acircle with centre (2, 3) and radius 5 unit crosses the x axis at A &
B.

a. Find the coordinates of A, B
b. Find the length of the chord AB

4. Which type of triangle is obtained by joining the points (8, 2},
(5; _3) & (Os O]

OO0
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SOILLVINIHLVIA

+ A tangent at a point to a circle is perpendicular to the diameter

through that point

B o)
AB 1 PQ

Q

+ A quadrilateral formed by joining the
centre of the cirlce, two points on that
cirlce, and the point of intersection P
of two tangents at these points is

cyclic.
The quadrilateral PAOB is a cyclic quadrilateral
ZAOB =180 - ZP

+ An angle formed by two radii of a circle through two points and the
angle formed by the two tangents through these points are supple-

mentary.

+ The angle made by a chord and the tangent at its end point is half
the the central angle of the chord. Besides the angle made by a
chord and a tangent at its one end point is same as the angle
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MATHEMATICS

* Two tangents can be drawn from an exterior point of a circle. These
two tangents will be equal in length.

PA = PB

*  The sum of the opposite sides of a quadrilateral formed by the tan-
gents at four points of a circle are equal.

Conversely, if the sum of the opposite sides of a
quadrilateral are equal, then we can draw a circle
with the four sides as tangents to the circle.

A B
AB-CD=AD-BC

* In the figure, the tangent at C and the chord AB extended meet at P
Then PA x PB = PC?

C
The area of the rectangle formed by PA and PB as sides is equal to
l the area of a square formed by PC as side.
68
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SOILLVINIHLVIA

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

+ The centre of a circle which touches two intersecting lines is in the
bisector of the angle formed by

these lines. m

+ In any triangle, the angle bisectors meet at a point. We can draw a
circle with this point as centre and touching the three sides of the
triangle. This circle is called the incircle of the triangle. The per-
pendicular distance from this centre to a side is the radius of the

in circle.

VIDYA JYOTHT Class 10 m
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+ The radius of the in circle of a triangle is the quotient obtained
when the area of the triangle is divided by its semi perimeter.

A - Area of the triangle

MATHEMATICS

s- Semi perimeter of the triangle

+ The length of the tangents from each vertex of a triangle to its
incircle 1s equal to the difference of the semiperimeter of the
triangle and the opposite side of that vertex.

AP=AR=s-a
BP=BQ=s-b
CQ=CR=s-c

a, b, c are the sides of the triangle.

_ a+h+c

SEL the semi perimeter of the triangle




Activity -1

In the figure, the circumcircle of triangle ABC is drawn. PQR 1s a E

triangle formed by the tangents at A,B and C. Find each angle of E

AABC and APQR E

AACR, AABP and ABCQ are isosceles R a

triangles. o)
4]

ZBAP =[]

ZP =180 - (CJ+ )= 1

ZCAR = [

/R=180-(C +[) =™

/Q =180 - (4P + ZR) = 180 — (C +
L)

=[]

Since the angle made by a chord and a tangent at its one end point
is same as the angle made in the alternate segment,

/C =01, ZB =1
ZA = 180 — (CJ + )
-

Activity -2

In the figure AB, BC and AC are the tangents at P, Q and R. Given
AP =4 cm, BQ =6 cm, CR =3 cm. Find the perimeter of the
triangle ABC.

Since the two tangents drawn from an
exterior point to a circle are equal,

AP=AR.BP=DBQ,CR=CQ

AB=AP+[ =4+ 1=[C1=c¢
BC=BC+[LJd=6+LJ=[1=a
AC=CR+[J=3+[1=0C1J=b

Perimeter =01 + [ 1 + C1 = 1

A 4 P B
¢ val
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Activity - 3

7)) In the figure, the tangent at C and the chord AB extended meet at P.
E‘ AB = 5cm, PC = 6 cm, Find PB

é PA x PB = P(?

3] If PB = x,

H C

= PA =5+ [

=

xS+ ) = 12
x(5+ [y =0C1
Sx+[12=[1
L 1P+5x-C1=0
x=[", PB =[]

PRACTICE PROBLEMS

1. In the figure, BC is a tangent to the circle. The radius of the circle is
Scm and AB = 13cm. Find the length of the tangent.

2. In the figure, ‘O’ is the centre of the circle. Find the length of the
tangent PQ.




3. In the figure, ‘O’ is the centre of the circle and the
sides of the triangle are the tangents to the circle.
Find each angle of AABC. What will be the angles
marked at the centre of the circle to
become the triangle as an equilateral one.

SOILLVINIHLVIA

4. In the figure, the circumcircle of the P
triangle ABC is the incircle of APQR. In
AABC, ZB = 553° and ZC = 65°. Find
the angles of APQR.

5. In the figure, ABC is a triangle formed
by the tangets to the circle at P,Q and
R. BP = 6 cm, CQ = 4.5cm, AR = 3 cm.
Find the perimeter of AABC .

B 6 cm P C

6. In the picture, PA is a tangent of the circle. The chords BC and DE
intersect at P. DE = 5¢m, PE = 4¢cm

A



a) What is the length of PD?
b) Find the length of PA?
¢} What is PC x PB?

In the picture, BC 1s a diameter of the circle with centre O. PCis a
tangent. AC = 4cm, 4P = 45°

a) What is the measure of /5?

MATHEMATICS
~J

b) Write the measure of /p
¢) Find PC, BC and PB?

B

C

8. In the figure, the sides of the rhombus
are the tangents to the circle. Draw a
picture like this with diameter of the circle
is Scm and one angle of the rhombus 50°

9. Draw a circle with radius 2cm. Draw a triangle with two angles 50°
and 70° and the sides of the triangle touching the circle.

10. Draw a circle with radius 3cm. Mark a point 7cm away from the
centre of the circle. Draw two tangents from this point to the circle
and measure its lengths.

11. Draw a rectangle of side 7 cm and area equal to that of a square of
side 4 cm.

12. Draw a triangle of sides 7cm, 6cm and S5cm . Draw its incircle and
measure its radius.
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1. AABC is a right angled triangle. E
Hypotenus = 13 cm E
length of one perpendicular side = 5 cm E

(™

length of the tangent = J132 -5 = 12cm =

Q

2. ZO=60° )

The tangent to a circle and the radius containing the point of tan-
gency are perpendicular

s ZP =900,
Sothe angles of APOQ are 30°, 60°, 90°

Side opposite to angle 60%is /3 times the side opposite to angle 30°

- PQ=3.3cm.

3. An angle formed by two radii of a circle through two points and the
angle formed by the two tangents through these points are supple-
mentary.

w LB =180°-110°=70°
ZC =180° - 130° = 50°
The third angle of AABC , ZA

180° — (70° + 50°)
180° - 120°
= 60°

To become the triangle as an equilateral one, each angle must be
60%. For that the angle made at the centre of the circle will be the
supplementary angle 120°.

4. ZAOC =2 x 55° = 110°
ZR = 180° - 110° = 70°
ZAOB = 2 x 65° = 130°
/P = 180° - 130° = 50°
ZQ = 180° — (70° + 50°) = 60°




5. Since the two tangents from a point to the circle are equal in

" length,
2  BR=6cm
=
*Eﬂ CP =4.5cm
= AQ =3 cm
: Perimeter of the triangle = 2(6 + 4.5 + 3)
& = 2x13.5
= 27 cm

6. (2 PD=4+5=9m
(b) PA* = PE xPD
=4 x9 = 36
PA = /36 = 6bcm
(c) PC x PB = PA? = 36
7. a) yB=ACP =45
b} /P =90-45 =450
c)PC=4/7 cm
BC=4/ cm
PB=4 /2 x,/2 =8cm
8. The quadrilateral formed by the tangents at the ends
of two diameters of this circle is a rhombus. The angles

of this rhombus are the angles between the diam-
eters itself.
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9. Let £B = 50°, then

ZPOQ = 180° - 50° = 130° Similarly if E
ZC =70°, then 2
ZQOR = 180° - 70° = 110° 2
First of all draw a circle with radius 2cm. a
Then mark three points on the circle by o)
making the angles 110° and 130° at the n
centre of the circle. Drawing the :
tangents at these points will make the B Q C
required triangle.

10.

The length of the tangent = 6.5 cm

11. Draw a right angled triangle with C
hypotenuse 7 cm and 4 cm. Then
draw a circle with the next side of &
the traingle as the diameter of the X
cirlce. Now area a of the rectangle B

with sides PA and PB is equal to the P
area of the square of side PC.

VIDYA JYOTHI Class 10 »|



MATHEMATICS

12.

AN Vi
P 7ch< 7

Radius of the incircle = 1.6 cm

MORE PRACTICE QUESTIONS

In the figure, PA and PB are the tangents from P to the circle with
centre ‘O’. If the lenght of OP is same as the diameter of the circle,

find ZAPB. A

Two common tangents are drawn to the circles. Find the radius of the
small circle.




3. In the figure, the radius of the circle is 2cm, ZB = 90°, ZA = 60°.
Find the sides of triangle ABC.
A

SOILLVINIHLVIA

4. In the figure, PC is a tangent to the circle. If PA = 16cm and AB =9
cm, find PC. Calculate the perpandicular distance from C to PB. Also

find the area of the APCB.
B

60"

C P

5. In the figure, the circles centered at A and B intersect at Q and R. PX
is a tangent to the circle centered at A and PY is a tangent to the

circle centered at B. Prove that PX = PY.
X
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=
S"quare prism Sq uare pyramid
Cylinder Cone
Sphere Hemisphere
Cube
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Square Pyramid

SOILLVINIHLVIA

Base edge

slant height

ol

>

base edge

Total surface Area = Base area + Lateral Surface Area

Area of square + Area of four triangle

(Base edge)?+ 4 x 5 base edge x slant height

Gotal Surface Area = (Base edge)?+ 2 x base edge X slant heighD

1
Volume = - X base area X height
2
|
=3 (base edge)? x height
Cone

81
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Total surface Area of cone

8 = Base Area + Curved Surface Area
E = g x (radius)’ + 7z xradius x slant height
= Volume of Cone
3] |
E = < X base area x height
3
=3x7 (radius)?® x height
Sphere )
Surface Area of sphere
= 4 7 x (radius)?
4
Volume = 37X (radius)*
Hemi Sphere

’I‘otal surface area of hemisphere

3 7 x (radius)’

Volume = -7 X(radius)?

Right triangles in Square pyramid

+© L.
B \%
o 2
2 \g
3.

U

(\P‘

half of base
edge

C(slant height)? = (height)? + (half of base edge]a

R
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= =
2\ >
T | = .
s o o
-+ SR =
g =
R D >
AL =
0
half of base n
edge

((lateral edge)? = (slant height)? + (half of base edge]2)

Right triangles in Cone

2 o
= \&
G e
9%
:I_Hr
radius

C (Slant height)? = (height)? + (radius)g)

Activity -1

Find the total surface area of the given

square pyramid

length of base edge =

Slant height = .

8cm

( Total surface area = Base area + lateral surface area)

83
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Base arca = Area of square

(),

MATHEMATICS

Lateral surface area = Area of four triangles

]
= d W — X o
2

Total aurface area
Base area + lateral surface area

= cm?,

Find the total surface area of the square pyramid made by folding
the figure below

length of base edge

slant height = .
Base area = Area of square 7 |  |lm
1Z¢
) - 10 cm

Lateral surface area
4 x Area of one triangle

1]
i
X
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Total SurfaceArea

1
+

=
2 g
= cm? =
o
Activity -3 E
Find the total Surface Area to the given a
square pyramid a
/7]
length of base edge =
length of lateral edge = 10 cm
b
2
g lateral edge =
=
g
wn
half of base
edge
2 2
(Slant height)? =( ) — ( )

Slant height

Base Area Area of square

= (base edge)’

()

Lateral Surface Area = Area of four triagles

1
= 4 x 5 base edge x Slant height
85
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1
8 = 4. x E * X
e
¢ =
g
bl Total Surface Area = Base Area + Lateral Surface area
>
o
= = :

Activity - 4

Find the volume of the square pyramid given

length of base edge =

height - /7

Hem

1
Volume = 5 x Base Area x

= cm’

Activity -5

Find the total surface area and volume of the given cone
(Slant height)? = (radius)? + (height)?

= +




Base area = Area of circle

= gz x (radius)? 2

3

= g X 2 ]

() z

=

= g

o

Lateral Surface ared = » x radius x Slant height 8
= gq = X

Total Surface area = Base area + lateral surface area

= +
“
= cm®
Volume =3 X base area x height
1
= - X x
S
2
= cm’,

Activity - €

Find the Surface area and Volume of the sphere given

Radius =

Surface Area = 45 x (Radius)?

Volume = 37 (Radius)® =
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Find the surface area and volume of the given hemisphere

Radius =

MATHEMATICS

Total surface area = 3 z x (radius)’

= cm?
2
Volume = 37 X (radius)’
3
= 27 b e
= cm?®

Activity -8

Find the total surface area and volume of the largest sphere that
can be carved out of the given cube

diameter of the sphere = Side of the cube

12 em

radius of the sphere =

1 o

12 ¢m

Total surface area = 45 x (radius)’=

4
Volume = 7 (radius)’
.l
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PRACTICE PROBLEMS

1. For the given square pyramid, find

a. length of base edge
b. slant height
c. total surface area

FT
SOLLVWAHLVIN

=
el
L —1 ol
-
-t
-
o
-

10cm
2. Base edge of a square pyramid is of 40 cm and its slant height is 25
cm. Find its

a. height
bh. total surface area
C. volume

3. For the given cone, find

a. height and slant height
b. radius
C. total surface area

4 For the given cone, find

a.
b.

radius and height
volume

5. Find the radius of the cone made by using the sector given below

Ny

Cka

6. Radius of a sphere is 9cm. Find
a. total surface area

b. volume ]9
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7. The total surface area of a sphere is 100 7 cm? Find its
a. radius
b. volume

. Find the total surface area of the given hemisphere

MATHEMATICS
oC

9. Find to volume of a hemisphere of radius 12cm.
10.Radius of two spheres are in the ratio 2:3

a. Find the ratio of their surface areas.

b. Find the ratio of their volumes
1. a. length of base edge = 10cm

b. slant height

Total surface area

12 cm

Area of square + Area of 4 triangles

= 102+4x%x10x12
= 100 + 240
= 340cm?.
2. a. (height)? = (Slant height)? - (half of base edge)?

- 257 -20°
= 625 -400
= 225

height = J2os

= 1bcm
b. Total surface area =Area of square + Area of 4 triangles

. 1
= 40° +4x5x40x25

= 1600 + 2000
= 3600cm-?.

9
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c. Volume =3 base area x height

1
- 37 40°x 15

1
= §X16OO x 15 = 8000cm?

SOILLVINIHLVIA

3. a. height = 12 cm
slant height = 20 cm
£
g
b. (radius)? = (slant height)? - (height)? radius
= 207 - 122,
= 400 - 144
= 256
radius = V256 = l6cm
c. Total surface area =Base area + Lateral surface area

= x x (radius)’ + 7 x radius xslant height
= zx16° +7x16x20

= 2067 + 3207

= 576 7 cm*

4. a. radius =10 cm, slant height = 18 cm

b. Volume = EXbase area x height

1
= X7 X (radius)? x height

1
_ 2
= 3><7r><1{) %8

= 600 7 em®

91
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® Z
=
5
!
=
€3]
a5
: radius of the sector = 6 cm
= central angle = 120°
If r is the radius of cone, then
radius of cone  Central angle of sector
radius of sector 360
r_ 120
6 360

Ll —

~
|
|
]
o
2

I w
W oy o
Il
o)}

6 a. Total Surface area = 47 x (radius)?
47 x 9?2
3247 cm?®

b.  Volume — 7 % (radius)?

3

— 93
X
3 T

972 r cm®
7 a. Total surface area =100 »

4 77 * (radius)? = 100
. 1007
(radius)? = Tar 25
radius = J25
= 5cm
b. Volume = %n’x (radius)®
4

92 =
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4
- 37 X125
‘ >
5007
_ 3 -
3 i
8 radius = 3cm E
Total surface area of hemisphere a
= 37 x (radius)? o)
= 37 %52 =
= 3xx25
= 7571 cm?
9 radius = 12cm
Volume of hemisphere
2 .
= < zx (radius)®
2
2 122
= — X -
i
2
- 5 ax12 x12x12
= 11527 cm?
10. Let the radius of first sphere = r,
radius of second sphere = r,
ratioofradii =2:3
ie r:r, =2:3
h _ 2
7 3
surface area of first sphere 47}
a. surface area of second sphere - 47”‘22
i
= rf
_ | i 2
= |5
_ [z 3
43
4
) 93
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ratio of surface area =4 :9

e

Volume of first sphere 3

" Volume of second sphere B im";
ol

MATHEMATICS

8
27

ratio of volume =8:27

MORE PRACTICE PROBLEMS

1. Find the total surface area of a square pyramid having length of base
edge 7 cm and slant height 12 cm.
2. Base perimeter of a square pyramid is 40 cm and slant height is 13
cm. Find its
a. height
b. volume
3. Radius of a cone is 4cm and its slant height is 13 cm. Find its
a. height
b. total Surface area
4. Radius of a cone is 6 cm and its slant hight is 10 cm. Find
a. its height
b. its volume
5. Find the total surface area and volume of a sphere of radius 2cm.

6. A water tank is in the shape of a hemisphere of diameter 6m. How
many cubic meters of water it can hold.

G4
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7. If we make a square pyramid with the following trangle as lateral
faces, then what is the height of the pyramid? What would be the
height, if base is 3cm instead of 24cm.

S 3

SOILLVINIHLVIA

24cm

8. A cone is made by rolling up a sector of radius 12cm and central
angle 120°.
a) What is the slant height of the cone?
b) Find the base radius of the cone?
c) Find its curved surface area?

9. What is the central angle of the sector needed to make a cone of
base radius 6¢cm and slant height 24cm?

10. The shape of a vessel is a hemisphere attached to one end of a
cylinder. Common diameter is 12cm and height is 14cm.
a) What is the height of the cylinder?
b) Find the capacity of the vessel in litres?

11. A metal sphere of radius 8cm is melted and recast into a cylinder of
radius 6cm
a) What was the volume of the sphere?
b } Find the height of the cylinder?

12. Calculate the volume of the biggest sphere that can be carved out of
a cone of base diameter and slant height 18cm each?

95
VIDYA JYOTHT Class 10 m l



% BNT < DTN

9(‘{’; 2 \ \:\\ W ‘\\“\\‘
e W‘ i et LN ety

'\ GEOMETRY AND ALGEBRA

A
| g ), \ s A L QA LY

MATHEMATICS

+  The fourth vertex of the parallelogram with two adjacent sides are
the lines formed by joining the origin with the points (x,.y )and
G, v) 18 (¥ +x ¥, Ty

(:xl+ X, yl+ Y. )

(x. ¥)

(X ¥.)
(0,0)

+  The fourth vertex of the paralleogram with two adjacent sides are
the lines formed by joining the points (x,. y,) and {(x,. y,) with (x., y,)
is (x| + X=X ) + Y, _.},3)

(xf‘\ 7 }’ El )

Example: (xtx—=x¥—y-¥)

; 2,4 §—2-1,3-4-2
(2, 5) (342, 2+5) (2, 4) (5-2-1,3-4-2)

(0, 0) G,2) (1.2) (5.3)

x+x, y+y
2 72

+ The mid point of the line joining (x,y,) and (x,.y,) is (

06
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¢ The centroid of the triangle with vertices (x,y,) (x,.y,) and (x,,y,) is

(. Xl + xz + X3 }.’1 —+ },‘2 —+ };3 ]

3 3
Eg: The centroid of the triangle with vertices (2, 1), (5, 3) and (8, 2)
2
[_+f+8!l+i+2]:(5’ %
3 3
+ If the point P(x, y) divides the line segment joining the points (x, y)
and (x,y,) in the ratio, m: n then B(x,. y.)

SOILLVINIHLVIA

1

x= X+t (%, =)
"

m
).r = J,’l —+
ni+

PEC A v)
If the point P(x, ¥) divide the line AB in the ratio 1:2, then

2

| |
x=2+—x%x(5-2) = 2+—x%x3 =24+1=73
3X6-2) 3% =2+41=3

| |
=4 +—(13-4) = 4+—x9 =4 +3=
¥ 3(’ ) 3 4+3=7 X4

¢+ In any line which is not parallel to the axes, the change in y is
proportional to the change in x. In this case, the proportionality
constant is the slope of this line.

Y. =V

+  Slope of the line joining (x,.y,) and (x,, y,) is c —x
s ) |

6-3 3 1
Eg: Slope of the line joining (2, 3) and (8, 6) is P gz 5
+ The constant relation between the xX-coordinate and y-coordinate
of any point on a line is called its equation.

+  The equation of the line joining (x,, y,) and (x,. y,) is i_i' = J; _i'
I B B

+ The constant relation between the x-coordinate and y-coordinate
of any point on a circle is called its equation.

+ The equation of the circle with centre as the origin and radius r’ is
xz_,_},_?:f.z

[ )

*+ The equation of the circle with centre (x,. y,) and radius ‘r’ is
(c—x Py —y 2 =r
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Activity- 1
If A(1,5) and B(6, 15) then find the coordinates of the point which
divide the line AB in the ratio 2:3

Let P (x.») be the point dividing the line AB in the ratio 2:3

[ B 6. 15)
AP = = part of AB.

MATHEMATICS

Al 5)

x%- coordinate of A =[]

Difference between the x- coordinates of A and B

2 .
x- coordinate of P =l+§><:>

=+
=[]
y-coordinate of A = []

Difference between the y-co-ordinates of A and B

y-coordinate of I? =5+§><H)

=+ g
=[]
. Co-ordinates of P= (L1, D)
Check whether the points A (2, 3), B(4, 4) and C(8, 6) lieon aline
X - ¢co-ordinatc of A =[]
x-co-ordinate of B =[]

Difference between the x - coordinates of Aand B=0[C1->

OR
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y-coordinate of A =[]

y-coordinate of B = ]

Difference between the y-coordinates of Aand B =[1-[_1
=[]

SOILLVINIHLVIA

1
- Slope of the line AB =5

Difference between the x-coordinates of B and ¢ =[] -1

=[]
Difference between the y-coordinates of B and C=0[1-[_]
=[]
| S gy |
- Slope of the line BC = = =03

Slopes of the lines AB and BC are equal [_J/not equal []

-. The points A, Band C lie on a line [I/not lie on a line [

Find the equation of the line joining the points (1, 4) and (3. 5)

Let A(l,4)and B(3.,5) B (3, 5)
When we move from A to B

the x-co-ordinate is increased by ]

y-co-ordinate is increased by [ Al 4}
When x-coordinate is increased by [] the y-co-ordinate is increased
by [
The rate of increase in y with the increase in X, ie, the slope of this
line = =

(-

Now consider the points A and P,
the x-co-ordinate is increased by x — [

y-co-ordinate is increased by vy — [

Since the rate of increase in y-coordinate with the
increase in x-coordinate is always same at everywhere in a line l
Qg
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y- 3 _3
P -

From this we get [ (x- C1)y=1 (- )

Simplifying this, we get x—- T Jy+[1=0
This is the equation of the line

Activity- 4

Find the equation of the circle with centre (1,2) and radius 5 unit

MATHEMATICS

Let P(x, y) is a point on this circle.

Plx. v
Difference between the x-co-ordinates of (-7)

Oand P=x-["]

Difference between the y-co-ordinates of
Qand P=y- [

length of the line OP =35 unit

J-0) s (-0 =3
(x=[I) +(»-00) =25

- x+CJ+ )y - Cy+ =25
Simplify this we get

Ky - Ce-Cy-CJ=0

This is the equation of this circle

PRACTICE QUESTIONS

1. Find the co-ordinates of the fourth vertex of the following parallelo-
gram

(5.3)

(6. 1)



2. Find the co-ordinates of the centroid of the triangle with vertices
(-2, 4), (4,5) and (2,2).

3. If the co-ordinates of A and B are (2,5)and (8,15} respectively, then
a. Find the co-ordinates of the midpoint of AB.

b. Find the co-ordinates of the point P on this line such that AP: PB
= 3:2

Prove that the points (2,3}, (4,6) and (8,12) are on the same line.

SOILLVINIHLVIA

Find the equation of the line joining (4,1) and (3, 7). Write the equa-
tion of the line parallel to this line and passes through (2,3)

6. a. Find the equation of the line passes through (1, 3) with slope 2.
b. Check whether the point (3,7) is on this line.
7. The equation of a line 1s 2x-3y+6=0

a. Find the coordinates of the points of intersection of this line with
the axes.

b. Also find the slope of this line

8. The equations of two lines are 2x ty -6 =0 and 2x +y +4 = 0
a. Find the coordinates of any two points on each of these lines
b. Prove that these two lines are parallel.

9. Write the equation of the circle with centre as the origin and radius 5
unit.

10. Form the equation of the circle with centre as (2,1) and the radius 4

unit,
ANSWER
1. Co-ordinates of fourth vertex =(3+5-6,2+3-1)=1(2, 4)
o (—2+4+2 4+5+2] _[i H]
2. Centroid is 3 T3 =133
. . . 2+8 5+15

3. a. Co-ordinates of the midpoint = ( 5 o ]

- (5, 10)

3
b. x - coordinate of P = 3+§(8—3)

-

= 2+i><6
5

101
VIDYA JYOTHT Class 10 m l



Il

]

+

Lid
|

MATHEMATICS
th| L

512410
bl

3
y co-ordinate of P S+ 5(15 -3)

=5+6
=11

- Coordinates of P

o

4. Slope of the line joining (2, 3) and (4, 6)

Slope of the line joining (4, 6) and (8, 12)

12-6
8-4

_6 3
4 2
Since the slopes are equal, the three points lie on the same line

5. Slope of the line joining (4,1) and (3,7) =

(3.7)

If (%, v) is a point on this line

y-1

_ _6 (45 I}

x—4
102
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ox+y-25 =0
which is the equation of this line

Slope of a line parallel to this line = -6

SOILLVINIHLVIA

If (2, 3) is a point on this line

s

R

= -6

[

x—
-b6x+12 =y-3

bx+y—-15 = 0,

which is the equation of the parallel line

6. a. Let (x, y) is a point on the line passes through (1, 3) and with

slope 2.

y-3 _

x—1 -2
2x-2 =y-3

2x-y+1 =20
b. Consider the point (3,7}
2x-y+l = 2x 3-7+1=6-7+1=0
- point (3,7} is on this line.
7. Equation of the lineis 2x -3y + 6 =0
a. Let this line intersect the x-axis at (x, 0)
Then 2x-3x0+6 = O
s 2x+ 6 = 0
X = -3
-. The point of intersection of this line with the x-axis is (-3, 0)
Let this line intersect the y-axis at (0, y)
Then 2x0 -3y +6 =0
L =3y+6 =0

103
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2 . 2-0 2
E b. Slope of the line = 0_(3) 3
E 8 a.In the equation 2x+y -6 =0,
E whenx=0, y-6= 0
¢ —
= y =6
wheny =0, 2x-6 = 0
X = 3

». Two points on this line are (0, 6) and (3, 0)
In the equation 2x + v +4 =0
whenx =0, yv+4=0

y =-4
y =0, 2x +4 =0
X = =2

». Two points on this line are (0, —4) and (-2, 0)

b. In the equations 2x +y -6 =0 and 2x + v+ 4 = 0, the difference is
only in the constant term. So these two lines are parallel.

Y 1

XI’

o

) >X

Y'd

If (x,y) is a point on this circle, then the equation of the circle is

104 ie. x? er3 =235
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10. If (x, v} 1s a point on this circle, then the distance between (X, y) and
(2, 1) is 4 unit.

=
+ + >
Jo-27 +(-17 =4 >
el bl m
(x=2)"+(y-1)° =16 =
™
) ) =
x*—dx+4+y -2y+1 =16 o
[¢7]
x4y —4x-2v+5-16 = 0O
X+ Y —dx=2y-11 =0

which is the equation of this circle.

MORE PRACTICE PROBLEMS

1. Write the co-ordinates of the fourth vertex of the parallelogram in the
figure

(4,5)

(2,3) (5, 4)

2. The vertices of AABC are A4, 1), B(2, 7) and C(6, 7). I[f P,Q and R are
the mid points of the sides AB, BC and AC respectively, then prove

that APQR is isosceles.

3. P is a point on the line joining A(5, 4) and B (12, -10)such that
AP:PB = 4 : 3. Find the co-ordinates of P.

4. Can the line joining (2, 1) and (8, 5) passes through the point (6, 7)?
Can this line passes through (5, 3)7?

5. Form the equaiton of the line joining (1, 1) and (-1, 2). Find the
co-ordinates of the point of intersection of this line with the x-axis.

6. Find the equation of the line passes through (3, 5) with slope

L) | —

Write the equation of another line parallel to this line.

105
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7. Write the equation of a line parallel to the line 2x + 3y — 5 = 0 and
passes through (3, 5).

/]

E 8. The equations of two lines are x+2y-5=0and 3x-y-1=0

é a. Find the co-ordinates of the point of intersection of these lines.

E b. Find the co-ordinates of another point on each of these lines.

g 9. Form the equation of the circle with centre as the origin and radius

10 unit. Write the co-ordinates of 8 points on this line.

10. Find the equation of the circle with (2, 3) as centre and radius 3unit.

OO0
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X \ \ \\ WA & 1=
S POLYNOMIALS =
D i ou \ N A A ﬂ
] Points to Remember @

¢+ II'p(x)=qx) > r(x) then the polynomials q{x), r(x) are factors of p(x)
Example: p(x)=x—4=(x+2) (x—2)
. (x+2)and (x —2) are factors of x* —
+ If p(a)=0then (x—a)is a factor of the polynomial p(x}
Example: If p(5) =0 then (x-3) 1s a factor of p(x).

¢ Ifp(x)canbe written as p(x) = (x—a) (x—a) .. (x—a) then the numbers a,
= B, a_ are solutions of the equation p(x) =0

Example: If p(x}) = (x - 1) (x -2) (x — 3) then 1, 2. 3 are solutions of the
equation p(x) =

Is (x —2) a factor of the polynomial p(x)=x*—6x?+ 10x - 5.

px)=x"—06x*+10x -5

p2) = [CP-6xC1+10xCJ-5
=[J-6ex[CJ+[C1-5
=L J-L 1+L_1-5
=[_1

S (x —2)is a factor of p(x) yes L1/ No [

107
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Activity - 2

8 Write x? — 7x + 2 as the product of two first degree polynomials.
E C-Tx+12 = (x—a)(x—b)
E ¥-7x+12 = x*—(atb)x+tab
E a+b=0C2, ab=[]
S - ™
b = [
xP-Tx+ 12 = x-CDHhEx-LCD

Activity - 3
Write 6x° — 5x + | as the product of two first degree polynomials.
px)=6x-5x+1

Consider the second degree equation 6x° — 5x + 1=0

(=5) (=5 —4x6x1
e 2x6

B -
O +O0 O-0O
B = =
=3, 3

|
From this p [EJZU,p(IZI)ZU

1 1
[x - 5] \ [ x— :J arc factors of p(x)

ox - Sx+1=6(x-CDH(x—- D
=(2x—1)(3x—1)

VTDYA JYOTHI Class 10 »



Activity -4

If (x- 3)is a factor of the polynomial x° — 2x* —kx + 6, then what is the
value of k?

plx) =x-2x-kx+6

since (x — 3) is a factor p(x). p(3)= L1
CF-2x[CP-kxCJ+6=0
C-2xCd-Cd+6=0

SOILLVINIHLVIA

CI1-C13k+6=0

C1-3k+6=0
C1-353k=0
3k =1

gy -

k= 3

=[]

PRACTICE PROBLEMS

I.  Consider the polynomial p{x)=x*-5x+ 6
Is (x —2) a factor of p(x) ? why ¢
2. Consider the polynomial p(x) =x> - 2%’ +x —4

a. Which number subtracted from p(x) gives a polynomial with (x - 2)
as a factor

b. Which number added to p(x) gives a polynomial with (x — 3} as a
factor

3. Write ¥’ - 3x + 2 as the product of two first degree polynomials

4. If (x-2)is a factor of the polynomial 3x° — 2x* + kx — 6 then what is the
value of k ¢

5. a. Check whether (x + 1) is a factor of the polynomial p(x) = 6x* + 3x°

b. Which first degree polynomial added to p(x) gives a polynomial
with (x*-1)as a factor ¢

6. If(x-1)and(x-2)are factors of the polynomial ¥ —6x*+ax +b, find
the values of aand b, 109
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7. a. If b=a+c, then prove that (x+ 1) is a factor of the polynomial
ax’ + by +¢
b. Write a second degree polynomial with (x + 1) as a factor.

If (x—1)is a factor of the polynomial ax* + bx + ¢ then what is the value
ofa+tb+c?

A

Prove that the polynomial x* + 3x + 3 cannot be written as the product
of two first degree polynomials.

MATHEMATICS
==

10. a. Write a third degree polynomial and check whether (x-1) is a
factor of this polynomial.

ANSWERS

1. px)=x'-5x+6
P2)=2-5%2+6
=4-10+6
=0

b. Since p(2)=0, (x—2)is a factor of p(x)

W]
o

Cpx)=x"-2x+x — 4
p(2)=2"-2x22+2-4
=8-8+2-4
=-2
For (x —2) to be a factor of p(x), p(2) must be zero.
-. —21is to be added.
b. p(3)=3"-2x32+3-4
=27-18+3-4
=8
For (x — 3) to be a factor of p(x). p(3) must be zero.
- —8is to be added.
3. px)=x*-3x+2
Letx’-3x +2=(x—-a)(x—b)
x*-3x +2= x¥>-(a+th)x+ab

at+tb=3

ab=2
110
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b=1
Cx =3 +2=(x-2)(x-1)
4. plx)=3x"-2x"+kx -6
Since (x —2)is a factor of p(x). we have p(2)=0
p(2y=3x2"-2x22+kx2-6=0
3x8-2x4+2k-6=0
. 24-8+2k-6=0
“10+2k=0
2k=-10
o T0
2
5. a plx)y=6x’—3x°
p(=1} =6 x (=1)" + 3 x (-1¥
=fx-1+3x1

SOILLVINIHLVIA

-5

=—6+3=-3 %0
p(-1)# 0
S (x+ 1) 1s not a factor of p(x)
b. Let ax + b be the first degree polynomial to be added.
q(x} = plx) +ax +b
=6x'+3x*+ar+b
P-1=x+DE-1
so {x +1)and (x — 1) are factors of q(x)
Soq(ly=0and q(-1)=0
Sy =6x1P+3x12+axl+b=0
L 6+3+at+tb=0
9+a+b=0
atb=-9—(1)
Q-1 =6 x(-1)y +3 x (=1 +ax{-1)+b=0
Soox=1+3xl—-a+b=0
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6+3-a+b=0

2 —3—a+b=0

5 —a+b=3—(2)
= (H+(Q2).  2b=-6

€3]

E b___6:_3

g )

From (1) a=-9-b
=9-(3)
=9+3=-6
-~ Polynomial to be added is ax+b
=—bx—3
6.  Since (x— 1) and (x - 2) are factors of the polynomiel p(x} =x*— 6x> +ax + b,
we have p(1) =p(2)=0
p(H=1"-6x1*+ax1+b=0
S1-6+a+b=0
-5+a+b=0
at+b=5 (1)
p2)=2"-6x2+ax2+b=0
L8—6x4+2a+b=0
8-24+2a+b=0
-16+2a+b=0
“ 2at+tb=106
(2)- (D), a=11
From(l), b=5-11=-6
“a=1l.b=-6

(2)

7. a px) —ax’+bx+ec
p(-l)=ax(-lp+bx-l+c

=a—b+c
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Sinceb=a+c¢

p(-l)=a—(ate) +c =
=a—a—-ct+c=0 3
Since p (-1)=0, (x + 1) 1s a factor of p{x) g
b. plx)=2x*+5x+3 (» 5=2+3) E
8. plx) =ax?+bhx+c o
Since (x — 1) is a factor of p(x), we have p(1)=0 @
p{ly=ax1’+bx1+c=0
atb+tc=0
That is the value of a+b+cis O.
9.  Consider the second degree equation x* + 3x+ 3=0
‘= —3++4/3 —4x1x3
2x1
_ S3£V9-12
2
_ 3243
2
No such number x exists. Therefore x* + 3x+ 3 cannot be written as
the product of two frist degree polynomials.
10. a. p(x)isa third degree polynomial
Find p(1)
If p(1) = 0, then (x— 1} is a factor of p(x).
II'p(l) #0, then (x— 1)is not a factor of p(x)
113
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MORE PRACTICE PROBLEMS

1. Write the polynomial p(x) = x* — Sx + 12 as the product of two first
degree polynomials.

2. If (x + 2) is a factor of the polynomial p(x) = x¥* + 7x + k , then what is
the value of k ?

MATHEMATICS

3. If (x-2)and (x +1) are factors of the polynomial p(x) = x* + 3x* + ax +
b, then find the values of a and b.

4. Which number added to the polynomial p(x) = x®2 + 6x + 8 gives a
polynomial with (x — 2) as a factor?

5. Write a ploynomial p{x} such that p(1)= 0 and p(-2) =0
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Sum of the quantities

+
Mean = Number of quantities

¢+ Median = The middle most observation when the observations are
arranged either in icreasing or decreasing order.

+  If the number of observations is ‘n’, then the middle most observation
s

n+l . . .
a. [ 5 ) observation, if ‘n’ is odd,

0

Activity -1

The scores got by 10 students in a class test are as follows. Find

the mean of the scores 13,11, 20,18, 20, 25,21, 15,10, 17

- e ih
n n
b. [—J and [§+1] observations, if ‘n’is even .

13+11+20+18+20+25+21+15+10+17=[1

Sum of the quantities  —

Mean = Number of quantities [

=17

Activity -2
The weights in kg of 13 people are as follows. Find the median

weight.
66, 56, 83, 29, 43, 58, 53, 70, 50, 30, 45, 89, 57
When the weights are arranged in order
29, 30, 43, 45, 50, 53, 56, 57, 58, 66, 70, 83, 89
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Median = Middle most quantity, when the quantities are arranged

in order
Middle most quantity = ]
" Median = (]

Activity 3

Find the median of the following quantities.

5,7,9,5,59,4,6,3,5,4,5

MATHEMATICS

When the quantities are arranged in order

NN N AN NN N (A NN NN o NN i NN s NN ey NN oy

» " ki * » " ki * »

Median — Middle most quantity, when the quantities are arranged
in order.

Quantities in the middle [, 1

[]+[]

2

" Median =

=[]

Activity -4

The monthly income of some people in a locality are given in the
following table. Find the median of the monthly incomes.

Monthly income Number of people
2500 6
3000 8
3500 12
4000 20
4500 16
5000 6
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Monthly income Number of peoples
] 6 =
Upto 3000 (. E
1 26 E
Upto 4000 L1 E
= 62 %
Upto 5000 L

Total number = ]

34" and 35™ are the middle two quantities. Monthly income of
peoples from 27" to 461 is [

" Monthly income of 34" person =[_1

Monthly income of 35% person =[]

" Median monthly income = D;—D

=[]
Activity 5

The following table gives the age of workers in a company.Find the
median age.

Age Number of workers
35 -40 9
40 -45 11
45 - 50 5
50 -55 8
55 -60 7
60 - 65 5
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o Age Number of workers
2 below 40 —
~ = 20
= below 50 =
= - 33
= below 60 [
(. 45

Total number of workers = []

When the workers are arranged according to their ages, the middle
most worker is in the 23" position.

The ages of 21% worker to 25™ worker are in between [_J and [
Number of workers from 215 to 25%"= []

When we divide the 5 uniFt difference between 43 and 50 into 12
equal parts, each part = L?Z 1

Age of 21 worker is in the middle of 45 and 46

_45)
2

23-21= [

" Age of 23" worker = 45 ;—-I— 2 x1

1
=45—+ [
2

Tl
2

1
. .. Median age = 475
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PRACTICE PROBLEMS

1. Find the mean of the following quantities
610, 625, 618, 625, 621, 615, 610, 620

2. The following are the scores got by some pupils in an examination.
Find the median score.

66, 33, 50, 20, 13, 56, 53, 70, 50, 30, 56, 45, 56

3. The weights in kg of some people in a locality are given.Find the
median weight.

66, 56, 83, 29, 43, 58, 53, 70, 50, 30, 45, 89

4. The following table gives the daily wages of some workers in a fac-
tory. Find the median daily wage

SOILLVINIHLVIA

Daily wages (Rs) Number of workers
400 3
500 7
600 8
700 6
800 5

5. The heights in centimetre of some students in a class are given in
the following table. Find the median height.

Height of students (¢cm)| Number of students
135 5
140 8
145 12
150 11
155 5
160 4

6. The following table gives the ages of workers in a firm. Find the
median age.
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Age Number of workers

0 25 - 30 4
Q
™ 30 -35 12
;' 35-40 9
3]
E 40 - 45 10
<Eﬂ 45 - 50 17

50 - 35 7

Answers

Sum of the quantities

1. Mean " Number of quantities

~ 610+625+618+625+621+615+610+ 620
8

4944
=—— - 618

2. When the quantities are arranged in order
13, 20, 30, 33, 45, 50, 53, 56, 56, 56, 56, 66, 70

Median = Middle most quantity, when the quantities are arranged
in order

-, Middle most quantity = 53

Median = 53
3. Middle two guantities, when the qunaitites are arranged in order =
53 and 56
-, Median weight = 53; 56 = 54.5 kg
4. Daily wage (Rs.) Number of workers
Upto 400 3
Upto 500 10
Upto 600 18
Upto 700 24
Upto 800 29

Total workers = 29

Middle most quantity = 15* quantity
12
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15" quantity = 600

. Midean = 600 2
5. Height Number of students 3
upto 135 5 g
upto 140 13 E
upto 145 25 o
upto 150 36 ?
upto 155 41
upto 160 45

Number of quantities = 45

Middle most quantity = 23™ quantity

Heights of the students from 14" to 25" = 145
- Height of 23™ student = 145

. Median height = 145

0. Age Number of workers
below 30 4
below 35 16
below 40 25
below 45 35
below 50 o2
below 55 o9

Total number of workers = 59

When the workers are arranged according to their ages, the 30"
worker is in the middle.

Ages of 26™ to 35" workers are in between 40 and 45.
Number of workers from 26™ to 35% is 10

When we divide the 5 urslit c%ifference betweed0 and 45 into 10
equal parts, each part = 0" 3 1 1
Age of 26" worker is in the middle of 40 and 405 = 40Z

30-20=4
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- Age of 30" worker = 40 % +4x é

/]
2
& 1
- =40 s + 2
3]
= 1
E =42
1. The following are the daily wages of peoples working in a company.
Find the mean and median of the daily wages.
400, 500, 600, 700, 800, 1000
2. The following table gives the monthly income of 30 families in a
locality. Find the median monthly income.
Monthly income (Rs)| Number of families
4000 4
4500 6
5000 2
5500 3
6000 5
6500 7
7000 3
3. The following table gives the weight of students in a class. Find the
median weight,
Weight (kg) Number of students
30-35 8
35-40 7
40 - 45 10
45 - 50 13
50-55 4
12

2
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4. The following table gives the scores got by students in a class for
mathematics exam.

Score Number of students E
0-10 2 =
10 - 20 5 E
20 - 30 10 =
30 - 40 6 2
40 - 50 4
50 - 60 11
60 - 70 b5
70 - 80 2

Find the median score in the class.
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