BASIC STATISTICS

In this unit the students will he able to:

e Construct grouped frequency table, Histogram(unequal intervals) and frequency

polygon.
. &hﬂnﬁehﬂhmchcmm.ﬂadmn. Mode of grouped data.

.l Eﬂhﬂﬂﬁ@mymnWﬁmMﬁr
'+ Expected frequency.

= Related real life word problems.

"o ™

The famous Biologis Gregor Mendel demonstrated that pea
plant characteristic were transmitted as discrete units from
parent to off springs i.e in a genetic cross, the probability of

a pea plant of purple flowr with a pea plant of yellow flowrs, E
the dominate trait is expressed in 3 out of 4 of the offspring

and recessive trait is expressed in one out of 4 as shown in

the adjoining figure,

. J




Statistic plays vital role in our day to day life as in our lives we have to come across frequent
decisions based on some relevant past experiences or the related statistics already available. For
instance we may use statistics in eficient budgeting of our family , in finding the best prices for sale or
purchase of products of our interest, to predict risks in our business, to estimate best time to perform
various routine activities. Online shopping is an easily understandable example of this era where the
customers see reviews of others about a product and make decision to purchase or not to purchase. If
more than 50% reviews are in the favour it may be predicted that the product will be out of stock
soon. Similarly , to estimate the chances of failure or success of a project, probability has great
application. Quantifying and estimating investment and risk assessment in a project are very
important for financial planning , investment comparison and decision making.

v Ihstribution

In statistics it is very important to represent a data in a manageable way so that it becomes easy
to understand, analyze and to draw useful results. This useful presentation of data can be made

by various methods. Grouped frequency distribution is one of the most important methods to
represent the quantitative data. Data can be classified as:
Raw Data / Ungrouped Data

Data which has not been arranged in a systematic order is called raw data or ungrouped data.
Grouped Data

A tabular arrangement of data in which various items / values are arranged or distributed into
some classes and the number of items falling in each class is stated is called grouped data or a
frequency distribution.

Let us try to understand the above two categories of data with the help of an example. The points
scored by 50 participants of Maths Olympiad out of 100 are recorded below.

10 18 38 15 30 27 41 39 16 50 50 45 34 37 34 09 12 45 19 23 29 3] 28 17 08

19 2539 42 48 11 30 21 34 37 50 46 OB 15 15 16 21 28 32 37 41 19 29 48 50
This presentation of data is called ungrouped data. It is difficult to draw any useful conclusions
from the above data. To analyze the above results easily , it is better to distribute the students in
some groups according to their marks as follows.
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From the table it is easy to get the following results.

There are 4 participants whose scores are from 1 to 10.

There are 12 participants whose scores are from 11 to 20.

There are 11 participants whose scores are from 21 to 30.

There are 11 participants whose scores are from 31 to 40.

There are 12 participants whose scores are from 41 to 50.

34 participants scored more than 20 points.

Data represented in this form is called grouped data.

To convert an ungrouped data into grouped form, the students should be familiar with the
following terms.

(i) Number of Groups
A number of groups depends upon the size of data. There is no hard and fast rule for a number of
groups, but it is usually between 5 and 15.

(ii) Class Limits

A group or class is defined by two numbers. The smaller number is called lower class limit and
larger one is called upper class limit. In above example first group is (1 - 10), 1 is its lower class
limit and 10 the upper class limit. Both the lower and upper limits are included in the respective

Zroups.

(iii) Class Boundaries

In above example the values / marks between 10 and 11 are not included in any group. If marks
of a student are 10.5, then above mentioned classes are not suitable. To include such values we
should write the classes as

0.5-10.5, 10.5 - 20.5, 20.5 - 30.5, 30.5 — 40.5, 40.5 - 50.5.

The participants having scores between 0.5 and 10.5 including 0.5 are considered in the first
group. The participants having scores 10.5 will be in second group. The largest value of 0.5 -
10.5 and smallest value of 10.5 — 20.5 are same.

0.5 and 10.5 are lower and upper boundaries of first group. The class boundaries can be formed
from class limits as follows. First of all find difference between the lower class limit of second
class and upper class limit of first class. Then subtract half of this difference from lower limits of
all classes and add it to the upper limits of all classes. :

Adjustment factor = % (lower limit of a class — upper limit of the preceeding class) = 0.5

To understand the difference between class limits and class boundaries, look at the following
table.
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(iv) Size of Class Interval

Size of a class interval is the difference of lower limits or upper limits of two consecutive
classes. It is usually denoted by *h’.
e.g.in 1 — 10, 11 —20, 21 - 30, the size of class intervals is 10.

(v) Class Marks / Mid Values
It is the average of lower and upper limits or boundaries of a class. Class marks are denoted by x.

Class mark of 1 — 10is 1'% = 5.5 and that of 11 — 20 is ”"‘2'2“= 155

-

Note:
1. The difference of class marks of two consecutive classes is equal to the size of class interval h.

2. Class boundaries may be derived from the class marks x and size of class interval /s by using
the formula (x + % ).

(vi) Frequency

Number of repetitions of an individual value in an ungrouped data is called its frequency. In a
grouped data, number of values present in a group is called frequency of group. In Table |
frequency of group 1 — 10 is 4, because there are four students whose obtained marks are
between | and 10 both inclusive.

(vii) Cumulative Frequency
The sum of frequency of a class and the frequencies of all the preceding classes is called

cumulative frequency.

10.1.1 Construction of Frequency Distribution Table
We can construct a frequency distribution table in two ways.
(i) Tally bar method (i) Direct observation method

Tally Bar Method
Step I: Decide how many groups should be made in the table.
X —X

Step 11: Find approximate size of class interval by the formula ==,
n

Where h = size of class interval
x; = largest value in ungrouped data
x, = smallest value in ungrouped data
n = approximate number of classes

Step I11: Draw a table and write the class limits in first column according to the size of class
interval.

Step 1V: Choose the values from ungrouped data one by one and draw small tally marks in
second column against the respective group. If 5 or more values fall in a same group, then draw
5™ tally mark diagonally. It will make the counting of tally marks easier.

Step V: Count tally marks of each group and write their number against the respective class in
third column (column of frequencies).

Step VI1: Find sum of all frequencies and check that it must be equal to the number of values

present in ungrouped data i.e
number of total items in ungrouped data (n) = sum of frequencies in grouped data (3./)
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Example 1:

The following are masses in pounds of 40 boys at a gym.

147, 138, 164, 150, 132, 144, 125, 149, 157, 146, 158, 140, 136, 148, 152, 144, 168, 126, 138,

Eg lg;gl, 126, 154, 165, 146, 173, 142, 147, 135, 153, 140, 135, 161, 145, 135, 142, 150, 156,
., 128,

Make a frequency distribution table using an appropriate size of class interval by tally bar

Solution:
Step I: Let us distribute the data in 5 classes.
Step II; x=176,x=125,n = 5.
;.="""-=”‘5‘”5=m.zau
n 5
Step 1I:

Direct Observation Method

In this method the values of ungrouped data are written in second column of table against the
respective group instead of tally marks. The remaining process of construction of frequency table
by direct method is same as that of tally bar method. When ungrouped data are not arranged in
any order, then it is better to use tally bar method.

In example 1, the frequency table by direct method can be constructed as follows.

Discrete Frequency Distribution
If data is not in fractions and some values occur most often to constitute the whole data, then
data is called a discrete data there is no need of class boundaries and size of class interval is 1.
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Example 2:

A cubical die is rolled 30 times and numbers of dots on front face recorded each time are as
follows. . =
2,6,2,3,2,4,5,4,3,1,2,6,5,3,4,6,2,2,4,6,5,1,3,4,6,5,1,1,6,3

Make a discrete frequency distribution. Also make a column of cumulative frequency

Solution:

11.1.2 Construction of Histogram

Different types of charts and graphs are used to represent a data effectively. It becomes very casy
to get a quick idea about the data and to analyze by means of graphs and charts. In histogram,
data are represented by adjacent rectangles having bases along horizontal axis (marked off by
class boundaries) and areas proportional to the class frequencies. If the class interval sizes is the
same, the heights of rectangles are proportional to the class frequencies as you have done earlier
in grade 8. If the class interval size is unequal, then the heights of rectangles are to be adjusted.

Construction of Histogram with Unequal Size of Class Intervals
If sizes of class intervals are unequal, then to make areas of rectangles of a histogram
proportional to their frequencies, the heights of rectangles have to be adjusted. In a histogram
area of rectangle is proportional to class frequency.

Area « frequency or height * width e frequency

= o frequency
Thus height of rectangle may be found by dividing the frequency by width of class interval, The
ratio TEUENCY 5 called frequency density.
To make a histogram with unequal sizes of class intervals, we plot class boundaries on x — axis
(horizontal) and frequency densities on y — axis (vertical).
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Example 3: The heights in cm of 44 students of a school is given below.

10+ 1( | L9 . |
“4+10-04 | T69S=1795 )
o |
|

Ay Seale: 2 om
18 ; represents 15 cm 1
16 - on horizontal axis, '

Frequency densities
=

0s
0.6 \
04
L 1]
02 4 |
\
r.; T T T T > X X
1205 1345 1395 1445 1405 1545 1595 1645 1695 1745 1794 |
Class boundaries (heights in cm) {

11.1.3 Construction of a Frequency Polygon (

Polygon is a many sided closed figure. To draw a frequency polygon mid points (class marks) .
are marked on the horizontal axis and frequencies are on the vertical axis. Points are plotted with a
class frequencies and their corresponding class marks. These points are joined by straight line I
segments. To complete a closed polygon we add extra classes at both ends with zero frequencies.
In this way two extra points on x-axis are obtained on both ends. The points are joined by their
nearer plotted points. Finally a closed frequency polygon is obtained. It is easy to draw a
frequency polygon on a histogram. To do so we find mid points of the top edges of rectangles 1
and join them by segments. Then find two extra points on both ends on x-axis to complete the

closed polygon.
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Example 4:
At a farm house there are 40 lambs , their masses are recorded as given below.
Represent the following frequency distrih:ﬁun‘-l?yaﬁaqnmy polygon.

Title: A frequency polygon showing masses of 40 lambs
Y4 atafarm house

14 ¢

12+

0t
.

6
44
2

119 130 141 152 163 174 185
Class Marks (masses in pounds)




Example 5:
Use the frequency distribution in example 4 and draw a frequency polygon on a histogram.

Solution:

- 1
i
A AR R

-

Title: A frequency polygon on & histogram showing
masses of 40 lambs in pounds

'4

E af

-

\
s

i / I\._ |
1138 1245 1385 (465 1575 1685 179.5 1905
Class boundaries (masses in pounds)

* X
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. The given table shows number of regular readers of a library who have completely read
the books.

(i) What is the total number of readers in the data?

(i)  Which group contains highest number of readers?

(1ii) Which group contains least number of readers?

(iv) What is the lower limit of the last class?

(v) What is the lower boundary of the last class?

(vi)y What is the size of the class interval?

(vii) Find class marks (mid points) of all groups.

2. Number of gratitude cards made by 80 student of class 9 is given below.
79, 60, 74, 59, 55, 98, 61, 67, 89, 71, 71, 46, 63, 66, 69, 42, 75, 62, 71, 77, 78, 65, 87, 57, 78,
91, 82, 73, 65, 94, 48, 87, 62, 81, 63, 66, 65, 49, 45, 51, 69, 56, 84, 93, 63, 60, 68, 51, 73, 54,
50, 88,76, 93, 48, 70, 40, 76, 95, 57, 63, 94, 82, 54, 89, 64, 77, 94, 72, 69, 51, 56,67,88,81,70,
81,54, 66,87

(i) Prepare a frequency table to represent the above data using the classes 40 — 49 etc.

(iiy  Add cumulative frequency column in the table .

(iti)y How many students made less than 70 cards?

(iv) What percent of students made less than 50 cards?

(v)  Which group has the greatest frequency?

(vi) What is the size of the class interval?

3. The number of medals won by 45 players in a certain sports festival is given as :
0,2,1,0,1,2,3,5,6,3,2,1,3,4,2,6,1,5,2,4,3,0,1,2,3,0,0,2,3,4,1,5,6,2,4,5, 1. 3,
4,6,2,3,1,2,5.

Prepare a discrete frequency distribution. Also make a column of cumulative frequencies.

4. The ages of workers in a factory were recorded as below.
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5. Represent the following data by a histogram.

6. lnaswmggmup. umr:malﬂn members, mdthenumbﬁofswmgscmﬁmhﬂ&bythm
is shown in the following table. Construct a histogram of the distribution. ufnvmg certificates.

7. The following fmqucncy polygon represents the per-capita income of some states, recorded in

= 1

a particular year. 4
134
124
i,
s §f
= 7
£ s
= -5
Z 4}
3 3
i}
D B S i i S TR S % W
2 Per capita income (in thousand dollars)
(1) What is the total number of states?
(i) What is the number of states which have the least per-capita income?
(iil)  What is the number of states having highest per-capita income?
(iv)  What percent of states have per-capita income $14000 and $160007
(¥)  How many states have per-capita income $18000 and above?
(Vi) Represent the frequency polygon by a frequency table.

(i) Construct a histogram.

The masses measured to the nearest kg of 50 boys are given in the frequency distribution as :

(ii) Cnnstn.mt a frequency polygon.

9. Atasale, number ur‘uems placed woufdmg to the price range is given below:
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11.2 Measures of Central

In this unit we are looking for a better representation of data. The purpose of summarizing a data
18 to draw meaningful results, to analyze the data and to compare two or more data having same
characteristics, When the data have been arranged into a frequency distribution the information
contained in it is easily understood. The data becomes clearer when it is represented by graphs.
Still we need a simpler way to represent a data in more efficient way to analyze and understand
better. A single value that represents a set of data is called an average. Since the averages tend to
lie in the center of a data, they are called measures of central tendency. They are also called
measures of location because they tend to be located at the center of the data. Here we will
discuss 3 very common measures of central tendency.

(i)  Arithmetic Mean

(i) Median

(iii) Mode

11.2.1 (a) Arithmetic Mean

There are two sections A and B of class 9 in a public school consisting of 10 and 12 students
respectively. The marks secured by each student in a test out of 100 are given below :

A : 35, 40, 90, 45, 50, 80, 70, 65, 55, 50

B : 25, 50, 30, 35, 60, 45, 45, 85, 90, 65, 45, 35

It is required to compare the performance of two sections and we have to decide that which one
of them is better than the other. It is difficult and lengthy to compare the individual performance
of students. Let us see the total marks secured by the students in each section. The total of both
sections are same. It is not good to say that performance of both sections is same, because they
have different number of students. We have to compare sum of scores and numbers of students
in each section simultaneously. To do this we will find the ratio of sum of scores and number of
students in each section separately and then we will compare the two results obtained.

In section A, sum of scores: number of students = 610:10 = 61

In section B, sum of scores: number of students = 610:12 = 50.83

As 61 > 50.83 so average performance of section A is better than that of section B.

“The ratio of sum of values of a data and number of values is called an arithmetic mean.”

Arithmetic Mean for Ungroup Data
The values of data are usually denoted by x. In case of more than one data, their values are
denoted by x, y or z etc. The sum of the values of the data ‘x’ is denoted by “ X x ™ and number

of values is denoted by n. The arithmetic mean of data x is symbolized a ¥ and by above
Ix

definition: F=— = —1 a2
n numbers of values
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Arithmetic Mean for Group Data

If values of data occur more than once, the sum of values can be found by using frequencies e.g.

Mx=2.3.1.2.2.3.2.3,4,2,5.2.3,4,5,2,1,3,5,1

Then, X x= 243+ 14242434243 +4+2+5+ 24 3+4+5+2+1+3+5+1 =55
In this data frequency of 1 is 3 i.c. | oceurs three times. Similarly frequencies of 2, 3, 4, 5, are 7,
5, 2. 3 respectively.
Sr=lx3+2xT+3x5+4:2+5x3=3+14+15+8+15=55
Also n = number of values = sum of frequencies =3 +7+5+2+3=20
i CERSS
So. X eoitas 2.75
The above data can be summarized in frequency distribution as follows:

The arithmetic mean is T = sum of values -&=£=m

numbers of values XS 20
The arithmetic mean for a grouped data can also be found by using class marks *x’ and class
frequencies ‘f* with the help of formula E=EE_?,ifsimenf=Im'mmdismthml

Example 6: Find the arithmetic mean of the following data

Solution:
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11.2.1 (b) Median

When data is arranged in some order, it can be represented by a single value that lies exactly at
the centre of data. “The central or middle most value of an arranged data is called its median
represented by X read as x tilde .

Median for Ungroup Data

e If the number of values of a data is odd, then the middle value of the arranged data is the
median.

e If the number of values of a data is even, then there are two middle values, the arithmetic
mean of these two middle values is called median of the data. These definitions of median
can be expressed for an ungrouped data as following formulas.

(i) Ifn (number of values) is odd, then median = .";_‘ th value of the data
(ii) If n is even, then Median = Arithmetic mean of the two middle values

=% {Nth value + "zzthvahle}

Example 7:

The selling prices of the seven articles sold by a shopkeeper in rupees were 1075, 1050, 2050,
1030, 2045, 1090 and 1530, Find the median selling price of these articles.

Solution: !
Arranging these values in the ascending order as 1030, 1050, 1075, 1090, 1530, 2045, 2050.
Here n = 7(odd), so

Median = -"—;—1thvahm= %mum = %lhﬁll.F4m value = 1090

So, median selling price of seven articles is Rs.1090

Example 8:
Find the median of the following set of values.
40, 35, 45, 60, 50, 35, 40, 45, 35, 50
Solution: Arrange the numbers in ascending order as 35, 35, 35, 40, 40, 45, 45, 50, 50, 6
Here n = 10 (even), so
Median = ¥ = half of sum of two middle most values

= l{ﬂm vﬂm+"zﬁm vnlut:}

2

110 1052,

e e— “I
1{2 th value + > th u.e}

= %(5!11 value + 6th value )

=1 @wo+45=3 =425
2 2
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Median for Grouped Data |'
In a grouped data or frequency distribution the median ismkeuas%thvalm.Toﬁndnwdim !

for a grouped data we first find the group which contains the median. To locate the median group {
we form cumulative frequency table. The formula used to find median of a group data is
Median= E=t+;(§-c) -
Where [ = lower class boundary of median group
h = size of class interval "
= frequency of median group
n = Zf = Number of items
¢ = Cumulative frequency of class preceding the median class.

=

Example 9: Marks obtained by 100 students in an examination are given below,

Find the median marks.

Solution: Median = %th value = !-29 value = 50" value. 1
1

From the above table, it is clear that 50" value lies in the group 29.5 — 39.5.
S0 29.5 - 39.5 is the median group.

h . n
Median = / +?(5—~c] where /=29.5 h=10,n=100,f=40,c=30
100

y 10
Median=295+ —| ——
an 41}( 3 SHJ

=295+ 41{5::—3{:1
=29.5+i_“
=29.5 + 5=34.5 marks
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11.2.1 (¢) Mode

The number of pairs of shoes sold in a day according to their sizes at a shoe store are given
below.

According to the data, the most commonly used shoes are of siz¢ 9. In other words we can say
that the average size of shoes sold in a day at a shoe store is 9. The average found in this way s
called mode. “The most frequent (repeated) value of a data is called mode of the data.” If two or
more values occur the same numbers of times but more frequently than any of the other values,
then there is more than one mode. In this respect, mode differs from mean and median because

they have unique values. If each value of data occurs same numbers of times, then there is no
mode.

Example 10: Find mode of following data sets.

(i) 30,25,40,30,45,25,30,40,30

ahy- 132,352,035 152

(i) 125,130,115,125,135,120,135, 130, 120
Solution:

(i) As 30 is the most frequent value so it is mode of the data.The data is called unimodal.
(i) As the values 1&2 occur equal number of times, so there are 2 modes, This data is called
bimodal data.

(iii) As the values 120 , 125 and 130 occur two times each and frequencies of remaining values
are lesser. So 120, 125 and 130 are threemodes of the data. This data is called trimodal data.

Mode for Group Data

To find mode for a frequency distribution or a group data, we first find the modal class. A class
or group having largest number of items (frequency) is called modal group and it contains mode
of the data. The mode of a grouped data can be found by the formula.

Mode = f + —{J‘;—ﬁ}_ = h
zfn = .-ﬁ i f2
Where/ = lower class boundary of the modal class.
fw=frequency of the modal class (the highest frequency)
fi = frequency of the class preceding the modal class
f = frequency of the class following the modal class
h = size of class interval

Note: If first group of the distribution have the largest frequency, then f; = 0 and if modal group
is the last group of frequency distribution, then f; = 0. But these are very rare cases.
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Example 11:
Fifty workers of a factory are distributed in 7 groups according to their wages in rupees per hour,

Find mode of the distribution.
Solution:

As 20 is the largest frequency, so (39.5 -M.}iseup.
[=395,/=20,/i=8,fa=6,h=5

i=h) ..
2, -1~ 1;

ode=395+_(20-8)
2x20-8-6

=395+ 12
40-14

=395+12  5-395+ 80
26 2%
=395+231 = 41.8]1 Rupees

Mode = [ +

x5

x5

Vi

Example 12:
Find median and mode for the following dmcrute &aqu:nc}r dlstnbumn

| So Median =3 (8" observation lies in the group where c.f. is 12.)
‘ Hence Mode = most frequent observation =3
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11.2.1 (d) Empirical Relation between Mean, Median and Mode
If any two of mean, median and mode of a data are given, then we can find an

approximate value of the third measure of central tendency by using an empirical relation.
mode = 3 median — 2 mean

Or  median= %(mnm]

Or  mean= —;-{Bmedim-made}

11.2.2 Weighted Mean

If it is required to find the average of some values which are not equally important, then we

assign them certain numerical values to express their relative importance. These numerical

values are called weights. To find arithmetic mean of data whose values are not equally

important, we use the weights instead of frequencies.

If x denotes the items of a data and w denotes their respective weights, then arithmetic mean is
T wx

zw
Example 14: The following are the monthly expenditure of a house according to their weights.

Weighted mean, X, =
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1. Find arithmetic mean for the following data by definition
() x=2,4,6,8,10,12 !
) y=3,4,-1,7,-8,-5,0 L
(iii) z=0,4,8,12,16,20,24 ,28 -
(iv)u=3.1,42,53,64,7.5,86,9.7,108 |
(V) ¥=5,5,5,5,5,5,5,3 .
2. Following are the scores made by two batsmen A and B in a series of innings: l
|

B 4T
etic mean of scores

Find ari | :
3. Marks of four students of class 9 in four subjects out of 100 are given below. The weights of |
subjects according to their importance are also given. ;

Find weighted mean of marks of each student. [

4. Following frequency distribution represents number of liters of fuel consumed against the i
distance in km. Find arithmetic mean of this data set. ' ;

A

5. Find arithmetic mean from ata i sangainstitsi
mass in kg .

' 6. Find median for the following data. :
M 1,4.2,537,6 (i) £2,£4,£6,+8 (iin0,1,-2,-3,4,5,6,3 }

i H\’)413| li-ah 21-_31 3‘!". 1 (") '4:4-45 4-'414
|
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| 7. In a practical of geometry and shapes students are required to construct a circle of any radius

|
|
| between Ocm and 2cm. the data given below is recorded.
|
|
|

‘ Find median radius of the circle.

8. At an old age house, there are people of different age groups as given below.
|

Find an average median age of people residing in that old age house.

9. Find mode for the following data.
01,2,3,4,56 (ii)2,4,2,3,2,5,3,2,5.4,2

(iif) 120, 130, 140, 225, 125,225, 120 (iv)2,4,3,5,5,3,4,2

10. Find mean, median and mode for the following discrete frequency distribution.

()
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) 11 Probability 4

We often come across such situations where we have to make guess about occurrence or non
occurrence of something that it would happen or not. For instance we often make such
statements :
* 40% students of class 9 are predicted to be absent tomorrow because of severe heat wave.
¢ You will probably win Maths Olympiad this year .
e [ hope you will get at least 90% marks in your board exam .
In these statements one can notice the uncertainty or doubt of occurrence. These are few of
the guesses made in our daily life for the possibility of an event that the event is likely to
happen or not. Probability is synonymous to possibility. Simply speaking the measure of
chance of an event is called probability and its vlues are from 0 to 1.For example
e Probability of a new prophet after Hazrat Muhammad (SAW) is 0.
¢ Probability that Haleema will win the toss among Haleema, Hajra &Haani is 1/ 3.
e Probability of sun setting in west is 1.
In these statements we have seen that probability is between 0 and | both inclusive. This
range can also be presented pictorially for better understanding as

In previous classes you have learnt about various terms necessary to understand the problems of
probabilitty i.e.

Experiment, trial, outcome , sample space, event, impossible event, sure event, equally likely
Jikely, unlikely, mutually exclusive events, exhaustive events, independent and dependent
events etc. Here we will discuss single event and events not happening in a bit detail

11.3.1 Single Event Probability

An event which has single sample point is called a single event or simple event or singular event. Eg
In tossing a coin the sample space is {H, T}, where E, = {H} and E, = {T}, as only one out of 2

outcomes is possible . Here both E, and E, are single events.

Example 15: Write sample space for single roll of a die and enlist all the events. Discuss
whether any compound event is present in this case.

Solution: Here we notice if a single die is rolled once then any one of the outcome may occur
from 1,2, 3,4, Sand 6. Therefore S= {1,2, 3,4, 5, 6)

Now all possible events are {1}, {2}, {3}, {4}, {5}, {6}

from events listed above, its evident that all events are single .So no compound event in this case.
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The probability of such events is obtained by the formula:
No.of favourable outcomes

P(E) =
() total no.of outcomes

Example 16: Write sample space for single spin of a spinner of 3 primary colours and enlist all
the events. Discuss probabilities of all events .

Solution: Here S = {blue, red , green}, the pointer of the spinner can stop at only one of the
colour so E\= {blue}, Ez2= {red}, E3 = {green;}

P(E1) = P(E2) = P( E3) = %

Example 17: Ali picked a book at random from a library shelf which had 3 history books of
grade 6, 4geography books grade7, 9 science books of grade 8, 3 science books of grade 7, 6
geography books of grade 8 and 5 science books of grade 6. Find the probability of getting:

a. ascience book b. a geography book c. abook of grade 7
d. abook of grade 9 e. a book of mathematics

Solution: Here total number of books is 30.

7
a. total science books are 17 . So F{E;F%
-l L
30
¢. total books of grade 7 are 7. So P(Es) =§?6

b. total geography books are 10. So P(Ez) = é

; 0
d. there is no book of grade 9. So P(Es) = 35 =0
e. there is no book of mathematics. So P(Es) = % =0

11.3.2 Probability of an Event not occurring
An event which describes the non occurrence of another event is called non occurring event.

If 4 boys Affan , Jaffar, Hassan and Maaz are playing ONO, then probability of winning of each

boy is % If the event of winning of jaffar is represented by J, then P(J) = -} Now the event that

Jaffar won’t win is represented by J" and P(J') = |-P(J) = 1-1 -

The two events in which one shows non occurrence of other are called complementary events,

KEMEMBER:

Example 18: There are 12 teachers in maths department among them 2 are higher secondary
teachers, 4 are secondary teachers and 6 are senior elementary teachers. If good performance
award is to be given to only one teacher then find probability
8.  That a secondary teacher will get the award
b. That a secondary teacher will not get the award
Solution: Here total number of teachers is 12. If this is assumed that all teachers are equally
hardworking, dedicated and showing excellent performance throughout their career then the

events will be equally likely.
a. Probability that a secondary teacher will get the award is P(E) = :_z = é

b. Probability that a secondary teacher will not get the award is P(E") = 1 — P(E) =1 - -

|
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11.3.3 Relative Frequency as an Estimate of Probability

When theoretical probability is not certain, we use relative frequency to estimate probabilities, as
in most of the cases it is hard to predict the probability of an event happening finely.

Relative frequency is defined as the ratio between no. of times an event is occurring in an

experimental trial and total number of trials in the experiment. i.e.
frequency of an event occurring

Relative Frequency =
g 4 total no.of trials in an experiment

¢ The relative frequency is often calculated after performing experiment so it is often called
experimental probability.

* More the no. of experiments done, closer the relative frequency becomes to the theoretical
probability.

¢ Empirical probability is another name of relative frequency.

L]

Example 19: A spinner of 5 equally likely colours red, blue, green, yellow and white is spun 50
times and it landed 10 times on red, 12 times on blue, 9 times on green, 9 times on yellow and 10
times on white colour. Find the relative frequency for the event that it lands on green colour.
Solution: Total No. of trials = n = 50

No. of favourable outcomes for landing on green colour=f =9

frequency of an event occurring _ 9

total no.of trials in an experiment 50

Example 20: A fair coin is tossed 150 times and head comes up 70 times. What is the relative
frequency of getting head up.

Solution: Total No. of trials =n = 150 No. of favourable outcomes for getting head up = =70
frequency of an event occurring __ 7

u —
—u—ﬂ.466...

total no.of trials in an experiment 15

11.3.4 Expected Frequency

In probability we often come across the situation where the probability of an event becomes
slightly different from its theoretical probability. The expected frequency is defined as how often
(we think) an event should happen on the basis of theoretical probability or on the basis of
previously happened experiments (relative frequency).

For instance, If Ali rolled a fair die it is expected that 4 will happen1/6 times. If he rolls it 120
times, then he expects 4s to happen 120 x 1/6 = 20 times .Hence expected frequency is given by
the formula : Expected Frequency = No. of trials x probability of the event =n x p

Relative Frequency =

Relative Frequency =

Example 21: 5 students out of a section of 30 students are expected to be absent everyday in
summer camp. What No. of students is expected to be absent every day from 12 such sections of

same strength.

Solution: Total no. of students in 12 sections=n= 12 30= 360
5 1

Probability of absent students = p = ey

1
Expected frequency = No. of trials x probability of the event =n x p = 360 = e 60
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Example 22: If Probability of a person to be Hafiz e Quran in a village is %' What do you
expect the no. of Hafiz e Quran in 2500 such villages?

Expected No. of Hafiz ¢ Quran = No. of villages x probability of the event
— nxp=2500% —=750
10

‘1. A letter is chosen randomly from the word *ALLAH". Now find the probability of getting
(i) avowel (ii) anH (iii) anL (iv) aconsonant

2. A garment factory shipped an order which contained 7000 jackets, 2000 sweaters, and 3000
trousers in which 7 trousers, 5 jackets and 9 sweaters are faulty. If the quality inspector
unpacked one item at random, find the probability that it is
(1) atrouser (i) notajacket (iii) a faulty item

'3. A number wheel is divided into 8 equal sectors labelled as pansy, lily, orchid, tulip, jasmine,
rose, marigold and sunflowe:. »faazz spins the wheel once. Find the probability that pointer:
(1) Stops at rose (i)  stops at a 4 letter flower name
(i) Doesnot stop at marigold (Iv)  stops at a 3 letter flower name
(vl) stops at a flower name

4. Adecagonal diclabelled4,4,4,4,5,5,6,7, 8, 8isrolled once. Find the probability of getting:

(i a4 (i) aneven number (i) a multiple of 4
(iv) nota7 (v) an odd number (vi) aprime number
(viljy LCMof4and8 (viliy HCF of 4 and 8 (ix) factorof12

5. A one digit whole number is chosen at random. Find the probability that it is:

(M less than 5 (if)  greater than 10
(i)  not the largest | digit number  (iv)  additive identity of whole numbers

| () HCFof3and5 (vi)  multiplicative identity of real numbers
(vil) not a prime number (vill) factor of 9

6. A coin is tossed 10 times. Complete the given table and answer the questions below the table.

Event frequency Relative frequency
head 6
tail 4

(i) What is the expected frequency of getting head, if it was tossed 520 times?
(i) What is the expected frequency of getting tail, if it was tossed 305 times?
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. 7. f_Jumplet?&m_ tahll:_md—give answers. if a die is rolled 120 times i

| | Number Frequency Relative frequency
1 15
2 25
3 15
4 20
5 30
6 15

()  ifit was rolled 6000 times, how many times occurrence of a 6 is expected?
(i)  ifit was rolled 3000 times, how many times occurrence of a | is expected?
' (iif)  if it was rolled 400 times, how many times occurrence of a 2 is expected?

8. There are 6 girls sections of class 9 in a public school, namely Teal, orchid, mauve, hazel,
zaffre and denim. Only one girl is to be chosen randomly from all sections for national -
science olympiad.

(@) Find the probability of selecting a girl from hazel section.
(b) Find the probability of not selecting a girl from hazel section.
(¢) Verify that answers of both parts a and b add up to unity.
(d) If 6 girls are to be selected, find expected frequency of selecting from orchid section.
. (e) If 60 girls are to be selected, what number of girls is expected to be chosen from Teal.
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1. Encircle the correct option in the following.
i. Which of the following is a class mark of the interval (10 — 15)?
(a) 10 (b) 12.5 (c) 15 (d) 16
ii. What is size of class interval (4 — 7)?
(a) 4 (b) 5 (c) 6 (d) 7
iii. Which of the following is chart of adjacent rectangles?
(a) bar graph (b) Frequency polygon (c) histogram (d) ogive
iv. Which of the following is measure of central tendency? »
(a) variance (b) standard deviation (c) range (d) arithmetic mean
v. Which of the following is a formula of arithmetic mean for grouped data?

ix heon Lfx Um=f1)xh
o ®i+iC-0 @ (@ 1+ doLoet

2fm=h-la
vi. If arithmetic mean of 25 values is 10, then what is sum of values?
(a) 250 (b) 125 (c) 25 (d) 2.5
vil. What is median of the data 4, 3, 0, 2, 1?7
(2) 0 (b) 2 (c) 3 (d) 4
vili. Which measure of central tendency can have more than one value?
(a) weighted mean (b) median (c) mode (d) arithmetic mean
ix. The probability of getting M in ‘MUHAMMAD" is
@ () § () 2 (d) none of these
x. Probability of picking an ace from a well shuffled pack of 52 playing cards is
(a) 511 (b) 113 (c) 4 (d) none of these
xi. A normal fair die is rolled 6000 times. The expected number of 5 is
(a) 100 (b) 5000 (c) 1000 (d) none of these
xil. A fair coin is tossed 500 times. Expected number of tails is
(a) 100 (b) 250 (c) 1000 (d) none of these
xiii. in a group of 5 people, 4 like peach juice. The expected no. of people in a population of
1200 who like peach juice is
(a) 240 (b) 600 {c) 960 (d) none of these
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xiv. How many times Haani should toss a fair coin if he expects to get 100 tails

(a) 100 (b) 200 (c) 1000 (d) none of these |
xV. An event which can never happen is called [
(a) sure event (b) certain event (¢) possible event (d) impossible event 4
xvi. Two such events whose probabilities are % each are called |
(a) likely (b) equally likely (¢) unlikely (d) none of these |
xvil. The probability of a certain event is = 1
() 0 (®) 3 (©) (d) 1
xvili. The probability of an event can take the value Il
(a) 0 (b) 1 © 3 (d) all of these i
xix. The probability of an event cannot take the value |
(@) 0 (b) 1 (c) 2 (d) all of these I‘
xx. The probability of an impossible event is *I.
(a) O (b) 1 (c) 12 (d) all of these .

2. For the following data, find mean, mode and median . 1

3. Find the median for the following frequency distribution.

10 | 50- 59

4. The arithmetic mean of 10 values is 35.5. If nine values are 20, 23, 37, 48, 29, 33, 45 40, 45, '.
find the tenth value '
5. Find mean, median and mode for the following frequency distribution.

0—10

B Gty L

6. Affan is learning to play dart. He plays it 20 times cach day and probability of hitting bull’s
eye is 1/10, Find:

(a) expected number of hits in 25 days. (b) expected number of misses in 25 days, -

7. Shifaa usually gets late for her school 2days out of 6 working days of a week. What is the
expected no. of days of her late arrival in 4 weeks.

8. As’ha tries her best to score 100% in each maths assessment, but the probability of getting this ‘
is 0.8. Find the expected number of assessments in which she will score 100% out of total 20 :
assessments.

9. In a lab shelf there are 50 repoorts of covid 19. Among these 13 are females and 2 of the l
females are covid positive. If a report is picked at random, find : 1
a) The probability of getting a female report [
b) The probability of getting a male report
¢) The probability of getting a female covid negative report. '

|
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Exercise 1.1

R R ?.}

. : +—
F hnS ek el =% =)

1w N A

| |
:
[ e g I W (iv) to {viif) Do yourself.

2. (i) multiplicative identity (ii) multiplicative inverse (Ili) commutative property w.r.t. *+'
(iv) additive inverse (v) associative property w.r.t *+
(vi) distributive property of multiplication over subtraction

<l

3. (i) P (i)

Sagald

4 =32 81 2 14 3

(i) ————$==Rs  (iv) to (vi) Do yourself

A B =T -4 <A

4. (1) reflexive property (1i) transitive property (1ll) symmetric property
{iv) multiplicative property (v) transitive property (vi) cancellation property
(vii) transitive property (viif) cancellation property

Exercise 1.2
)
1.6’ m}?u’z_’.z i) Yx* ,x (iv) product rule is not applicable

1
w Y xt o V107,10 (viip /107,10 (viii) product rule is not applicable

2. (1) ¥Y216% , 36 (ii) 29 :uug_% (iv) {zm]‘*,;'guﬂ‘lm.ln i) 39
]

L) 5 (i)10P=100 (i)~ 6 =-36 (iv) 6% =36 (v) =57 (v} -10° = 100
‘ 13 2
.M 22 @ =-7 (iif) 2 4 uv}i v 1 (vi) % {vii) 1

3
Exercise 1.3
. 16,289 Rs.77.7

6
. No 7. 4

. 435 8. Capital = Rs.12,00,000, debt = Rs.§,00,000

. 42km 9. F=-128.56 ,K=1838

B 10, Farah= 76,144 83, Maryam = 152,289.66, Tehreem = 228,434.49
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1. i & (i)
(vi) (d) (vil)

(xi) (¢)

Miscellaneous Exercise 1

(d) (iii) (d) {iv) (c) (vi (a)
(c) {viii) (c) (ix) (b) (x) (a)

] H
By 3 3 3
= () ol B =300 ) 34 () 4-3-2-1 8 +t'2 3 A% & .
2dgad xEb
(i) e et (V) i 0 L ey
3. i Yis (i) %{-3)].-3 (i) 2%, 128 (iv) (=2)°,-256 (v) x'“,ia
X
M (2)Y.-3 (il 2+ %
5. i False bh. False c¢. True ¢ True
Exercise 2.1
1. (i) 5.3407 x 10* (ii) 5.340 x 107 (iii)1.20 x 10" {iv) 2.5326 % 10°
L. (i) 0.00009067 (ii) 5.64 (i) 0.00000653 (iv) 3141500000
3. (i) 1.4318234 x 10° (ii) 2300000 (iil)1.2915783x% 107 {iv) 998R000
4. 1389 hrs app. & 58 days app. 5. 8.3535 minutes
Exercise 2.2
1. (i) no (ii) no (iii) yes {iv) no
2. ()6'=216 (i) log: 2401 =4 (ill) 5*=x (iv) Ingb%= =3 ) logyys25=%
2 i
(vi) 102 =10" (vii) hgh.igi (viii) X+ 1=3 (ix) (2x-3)=5" (=) logz(2x+1)=3
64 4 .
3. () x=3 {li) x=2 {iil) x=4 (iv) x=5 (v) x=16 (vi) x=4+3
4. (iii) 3125 (iv) 81 iv)2 (vi) 12 {vii) -3
(viii) 2 (ix) 4 (x) 3.5
Exercise 2.3
1. 3.7253 1. 3.6600 3. 0.9828 4. 2.0449 5. 1.7192
6.— 19183 or 20817 7. —2.0315 or 39685 §.12.00 9. —4.3979 or 5.6021
10. 0.6020 11. 3.6020 12. 1.7324 13. 0.0039 '
14. 1,003 9=-09961  15. impossible
Exercise 2.4
1. 2706 2, 38.82 3 1.748 4, 3661 5 10000 6. 1.009
7. 0.1749 8. 0.08474 9. 0.003326 10. 1.000 11. 0.0010 12. 997700
13. 309.0 4. 3.090 I5. 218.8
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Exercise 2.5

I.(i) 2log3+ logt (ii) log 59— logs  (iil) log 5+ logp+2logq-logx—3logy
' 1
(iv) —;~{log 533 log46.4) (v) 2log5+5logt+ ilogn—%lug{oi—;lngt—ﬂugb

2 3 I 6 2
(vi) = log7+= logt+ —logp— —logd— —logb

5 ’ 5 i 5 RE 5 5
(vi) %log5512+tlogp+ ';logm— ilngS.Sll—Ztlngn-tlugb

: 2 el 57.7x(36.6)
(i) log }—, {ii) log (iiiy log

[ E]

Us (9.24) % (23.3)°
1
53,32 37.74)° x 28.83
(iv) log _E_Lﬂ_,r {v) lo ‘J{—}—x—
vi2zlx {'}42] 5.7
3. (i) 3.9069 (i) % (i) 3.7997  (iv) 7.7942 (v) 6
4. (i) 0.0791 (i) 1.0458 (1) 0.1688  (iv) —-1.6198 or 2380 (v) 0.1046
Exercise 2.6

1. (@) 15 (i) 201 (iii) 4 (iv) 26 (v) 82 vy 21

el

(i) 1406 (i) 8.914 (iii) 6.209 (iv)  0.5664 (v) 0.6647 (vi) 0.5631
(vii) 1.090 {viii) 0.03301 ,
i, app. 5 times

Miscellaneous Exercise 2
1) {(d) (il) (c) (i) (d) {ivi (a) (v) (a) (viy (b)
(vii) (d) (vili) (c) (ix) (b) (x) (d) (i} (b) (xii) (b)
(xiii) (b) (xiv) (b) (xv) (c) (xvi) (a) (xvil) (c) {xviii} (c)
2. (1) 5.336 % 10" (i) 1,02 X 107" (iii) 5234 x 10"
3. (i) 0.07232 (ii) 21386.43 (iii) 56 4.(HO (i) 2 (i) 1
5.2 (i) 16 (iii) £2 (iv) 8

6. (1) 14771  (if) L3802 (1ii) 2.5563 7. 31626957.07

; Exercise 3.1
(1)
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Exercise 3.2
n(B-A)=19, n(B) = 21

k-t

3 - -
U U
5 10
Algebra Geometry Lawn Car porch
10 17
8
25 students like geometry. Houses without lawn & porch: 8
5. 6
L 125 u
P S v (2
14
400 175 56 26
Out of school children: 125 only mango: 80, only vanilla: 56
only chocolate: 26
7.
v @ s
(i) 17
(iiiy 103
K. 480 9. 32 10. 18 11. 56
12. Arabic only:40, French only: 100, Both: 152
13. (i) 210 (i) 20 (i) 380 14. 38, 22
Exercise 3.3
. () a=7,b=-1 (i) a=-5.b=-1 (iii) a=6,b=-5 (iv) x=-14,y=8
(V) x=—6,y=-16 () x=Ly=% = (vii) x=5,y= 3

Answers
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(i) AxB={(1,1),(1,0),(4,1),(4,0),(8,1),(80)} 6clements
(i) BxA={(1,1),(1,4),(1,.8),(0, 1), (0,4),(0,8)) 6 elements
(i) A= A={(1,1),(1,4),(1,8), (4, 1), (4, 4), (4, 8), (8, 1), (8, 4), (8, 8)} 9 elements
(iv) B=B={(1,1),(1,0),(0,1),(0,0)} 4 eclements
j. GraphofEx FandF x E;

*IJ—.T_?_H._.
o
it
&r
LECT

&

=1
I
=N

v
Draw graphs of E x E and F x F yourself.

4 L={0,1},M={2,3,4}, MxL={(Z,0),(2,1),(3,0)(3,1),(40), (4, 1)}
() {(1,2),(1,4),(1,6),(1,7),(3,2),(3,4), (3,6), (3,7), (5, 2), (5, 4), (5, 6), (5, 7))}

F

(i) {(1,2),(1,4),(3,2),(3,4),(5,2),(54),(1,6), (1, 7), (3, 6), (3, 7), (5, 6), (5. )}
(iii) Verified from (i) and (ii).
6. (1) {(a,c)(e,c),(ie)} (il) {(ac) (e c)(ic)} (iii) Verified from (i) and (ii).
7. (i) LHS=RHS= {(1,1),(2, 1)} (ii) Verify yourself.

X Y

Draw arrow diagram for X * Y yourself.

X Y

Exercise 3.4
1. (i) 2°=64 @i 2* (iii) 2°
2. () 8Ri={},Re={(VZ,V5)}, Ry = {(¥3,V5)}, Re = [(+5,¥5)},
Rs ={(v2, V5).(v3,V5)}, Re = {(v2,¥5), (¥5, V5)}, R, = ((v3,¥5), (V5. V5)},
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! Rs = {(vZ, V5). (V3. 15), (¥5,V5)}.
, (i) 16,Ri=1{}, Re={(m,m)}, Rs= {(m,e)), Ra={(e,m)}, Rs = {(e.e)).
3 Re = {(, 1), (7, &)}, Ry = {(, 1), (e, W)} Rs = {(m, ), (e, &)}, Rs = {(m, &), (e, M)},
Rio = [(m, &), (e, €)], Ry ={(e, m). (e, &)}, Riz= {(m, m), (m, ), (e, M)},
: Ry = {(m,m), (m, ), (e,e)), Ris={(m,n), (e, e),(e,m]},
' Ris= ((m,e), (e, €), (e,m)}, Ris={(m, ), (m,e), (e, ). (e, €)}
iy 4Ry =1{ 1}, Ra={(5, D}, Ra={(5,10)}, Re={(5,1).(5,10)}. (iv) Do yourself.
1 R, = {(7,7), (7, 8)}, Dom R, = {7}, Rang R, = {7, 8}
Rz = {(7,9), (8, 7), (8, 9)}, Dom Rz = {7, 8}, Rang R: = {7, 9}
4. (i) {(5,5),(2,7,09.9}
(i) {65, 7). (5, 9), (5, 11), (6, T), (6, 9), (6, 1), (7,9), (7, 11), (8, 9), (8, 11), (9, 11)}
(iii) (6, 5), (7. 5), (8,3), (8, 7), (9. 5), (9, )} (iv) {(6,7).(8,9)}
(v) 1(6,5), (8, D} (vi) {(5 7).(7,9),(9, 11)}
- s (1) R=1{(2,4), (2 6), (2 8),(2,12),(4,4), (4, 8), (4, 12), (6, 12)}
! (iiy DomR = {2, 4,6}, RangR= (4,6,8, 12}
’ Giiy R = {(4, 2), (6, 2), (8, 2), (12, 2), (4, 4), (8, 4), (12, 4), (12, 6)}

w.-.Dnyoumlt‘.
6. (i) R={(x,y)/x-y=2} (i) DomR={2,4,6,8,10},RangR = {0,2,4,6,8]

(i) R = {(0,2), (2, 4), (4, 6), (6, 8), (8, 10)} = {0y, x) fy—x=2} (iv) Do yourself.

7. R={(0,1),(1,3), (3, 7}, R = {(1,0), (3, 1), (7. 3)}
{ ¢ (i) Ri={(1,3%)}, DomR; = {1}, Rang Ry = {3}
Giy Re={(2, 3, (4, 3%, (4, 3'), (8,3"), (8,3")}, Dom R = {2, 4, 8}, Rang R = {3°, 3}
(i) Rs=1(1,3%, (1,3"), (1, 3%}, Dom Ry = {1}, Rang R; = {3°, 3', 3%}
(iv) R4=1{1.3"}.{L3",I.{l.31}:-,bumh=HI-RﬂﬂERA={3°-3[.3:}
) Rs={(1,3", (1,39, (2, 3%), (4, 39}, Dom Rs = {1, 2, 4}, Rang Rs = {3', 3’}
o Miscellaneous Exercise 3
! . LG b (i) e (iii) © (ivia (Vv b (w) d (vii) b (vili) ©
(ixya (x) d (xi) d
2.y 2% (i) Ri={(a, b)}, Rz = {(a, &), (£, j)}, Ra= {(a, j), (£, m), (F, &)}
(iiy {(a, b), (£, b), (h, e), (s, n), (5, j)} (iv) {(a, b), (F, &), (h, j), (s, n)}
(v) {(a,b), (£ ), (h,e), (s, m)}
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AnN(BUC)

A-(BNC) ‘ B-(AUC)
]

(11)

Exercise 4,1

1. 2y (xy—3x+y) 2.3(n-1(x-y) 3, 18(x° + 3y?) 4. (k-2y
S (3x+13y-2)3x-13y - 2) 6.2(x+1)(x-1) 7. (x—3a+4b)(x—3a-4b)

B (l+x+y)(l-x-¥) 9. X +y + 2y -4 10, (x+ 29V - (2)

11. (8) 2y-9 (b) 5x-3 12, (F + 207 + 2 xm)( £ + 2m* - 2 x m)

13, (m* + 1+ m)(m* + 1 —m) 4 3 (x—1)x+8) 15 ('~ + I)F+x+INF=x+1)
16. 407+ 87 +4x)) (P + 87 —4n) 17, (x=3) (x—4) 18 (x=1)(x-8)

19. (2z-5) (5z- 2) 20. By-1(3-y) 2L (x-6)(x—15)

22. (x-1)(x+2) 23. (x+3)(3x+2) 24. (2c+y)(x—3y)

25, (4+5x)(2-x) 26. 2+x)(3-5x) 27. 2a+1)(a-3)

28, (u+2)(u-2)(u+3)u-3) 9. (-4 (y+A)(y' +4)




Exercise 4.2

1. (x—5)(x*+5x+25) 2, (Ze+ 1)@ 2 -2x+1) 3 3(pq—3x) (p°q" +3pgx + 9x)

4. (3+8x)(9 -24x+ 64 x) 8 (t+2)(1=2) (P-2+4) (E+2t+4)6. (@ +y) (' - £y +¥)
7. (y=x)(F+y -6x—6y +xy+12) 8, (dx +4dy - 2) (167 + 16y° + 32xy + dxz + dyz + 2)
9. (3p-4q)° 10. 2p+q)° 1. (5x-y) 1. (p-3q)

13. (2x2-3x+ 1D (x+1)(2c-5) 14, (Y +2y+3)(y +2y+5)

15. (Y -4y +1) (Y’ -4y +2) 16. (kK + 7k - 5) (k*+ 7k~ 15)

17. (F-3x-12) (x' ~3x - 16) 18, (x* —8x—6)(x" +2x—6)

19, (x* =9x +12)(x* —6x+12) 20. (10+10x—x*)10+2x~x")

21. (a* +9) (a* — 99" + 81), sum of two cubes because of positive sign between the terms.
22, (t+2) (t+2) (t+ 2), each factor is a binomial.

Exercise 4.3

! p | g | = Pq
51| g r|5Spar
7P| q]*Ff |7

b 12pa(p+q)P e (x40, (x—y) ete. d.m-n, (m-n)m*+n) 2x+y 3. a®-Zab+h
4, abla-b) S5 x-7 6 3x+1 7. cx+d 8. m-n’ 9. a(x+a)

Exercise 4.4
LF+2x (i +2x (i) ¥ +2x  (iv) 57 +2x) (v) No, HCF is X’ + 2¢

1.

(i) 8x'yz
(i) 24"
(i) 18"/
(iv) 28y

3.a+2 CHdx+4 5 x-] 6.p° 41 7.x(3x+2)

8. x+3 9. 2ab(9a’- 1) 10. g (p+ qip’ = q") 11, xy (2 + 1) 2x 1)
12, (x=3) (x=1) (x +2) 13, (m? + I}m®— 1) 14, ¥* -5 +4 15, (x+ S} x =4} x - 6)

Exercise 4.5
L) x-2,-4F-4)x+3) (i) HCF: @+a+1, LCM: (@’-1)(@-a+1)(a-1)
() x(x + 3), x(x + 3 x = 12 x-1)
1.8 - 170 +81F° -Tx—490 3, ©+5¢-2x-24 4, y+4
s+ -x-1 6 (30 + 5+ r=2)(4" - 1027 +4x +2)

Exercise 4.6

Weatiornd Bk Foasmoktion




x+2y 9 IJ+.V: 10 i 11. 12a° -4a+7 23x

13, !

; 11. N |
4x* —9y* oAx’ - ) 3 i“‘“: _9] (1+2x )2+ xX5-9x) I

Exercise 4.7

. + (4y-7) 2. % a(5a-3) J,iff—lﬁz} 4+:|:|:u—1-4}
X a

L@+ 10a+20) 6 £ (P +4x+2) 7. £(F +5x+3) 8. 4+ (7% + 2ab +a%)
(2 -3x+5) 10 +(1-5x+ 1) .
1.+ &*+2- —]2—} 12. i[a—4—iJ 13 :l:{x’—x+-l-]| 14. i[h’+8+£.}

x a 4 x*
50) —g—=1 ({Ha+l (HH a=-=1 16. p=216,q=324 17. k=8

Exercise 4.8

I.a) (x-3)m, (x+1)m  b) P=(4x-4)m c) Rs.(80x-80) d) Rs. 250(x* — 2x - 3)
2. a) (5x-3)m b) P(20x-12)m c) Rs.75 d) Rs.75(25 x* — 30x +9)
3. a) (5x-2)m b) 6 (5x—2)* ¢) Rs. 192 (5x—2)*
4. radius 1=x-3, radius 2=x-5 5. Sm-6n, Sm+én 6. if speed =x+2 then distance = x+3 and vice
VErsa

Miscellaneous Exercise 4

(d) (ih (@ (ili) (c) (iv) (a) (v) (a) (vi) (c) (vii) (d)
(vill) (¢) () (d) (x) (@ () (b) (xii) () (xiid) (b) (xiv) (b)
(xv) (d) (xvi) (&) (xvil) (&) (xviily (¢) (xix) (a) (xx) (c)

(a+3)(@a-3)(-14) 3 (x+3)3x+5) 4 (F -8B -T) (-8 +13)
L+ 22-4) (P -2x-4) b6 (Bx*+4x-1)(Bx¥+4x-6) 7. (m+n)(m-n)(2m’+3n?)
(x4 2y) (x—2y) (£ + 14y%) 9. (x+2a)(x-b)
1. (a+b)(a-b) (@ +b%) (a’+ab+b’) (a’ - ab+ b) (a* - 2’H* + b
1. dxy(x + 3) (Tx - 5) 12 (x—y)(2x -2y + 1) (2x -2y - 1)
o (p+29)(p-2q) (x-2y) (¥ + 2y +4y) 14 (F 4y +3xy) (F + ¥ - 3xy)

il x4+3 (i) 312+]
i) (x4 1)+ 2)2x + 1) (i) {x+2}[.|:+3}[3.:+2} -
a+b+c, (a+b+c)a-b)ib-c)c-a)

s 3% x+2

il’*-;—§+£} 19. () =» (i) l'.l'_+1]‘.'-’-‘_1'3} . a=-2,b=5 .
Exercise 5.1
L{3) 2§} A d. {"5—2} s {8} @ .o 8 {-i}
. {24} 10 {_%} ey 12. o} 13 {-1.3}
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Exercise 5.2

L8 2 {1} 3 G4 4 {eo} s {0} 64 7 {1
8 {13} 9. B} . 8} 1. 3} 12. ¢ 13 {64} 14 f10} 15 {6} 16 {-3}
L Exercise 5.3
I {E,E} 7. 4-8 32-%y €9 5. {2) 6. {i.E}
3 3 5 3°3
3 - B_n 2 )
(-2 (330 % (-9 ¢ nu.{z* 2} | {5_ ?}
13. |5 2 14, (1,=17
{2, 3} (L-T7)
Exercise 5.4
I(a). (i) Yes (i) No (iii) Yes (iv)Yes (v)Yes (b) (i) {2,3,4,5} (i) {1,2,3,45,6}

(i) {z]z ER A z< -3} (iv) {0,1,2,3,4} (v) (x|x ERA —4<x<_3}

2. {1,2} 3.10,1,2,3,4,5) 4 {ylyER A y>3} 5 {y|y¢eR hyzi 6)
6. {x|xERA x>-20r x< -6} 7. {x|x ER A -1< x =3}

8. {x|xERA-5<x<2} 9 {x|]xERAXx<-50rx>-1}

10. {x|x ER A —4<x< -3} iIL{x|x€ERAXx<-90or x>-3}

12. {x|x €ER A x >13)

Miscellaneous Exercise 5

L @ (i (8 (i) (c) (iv) (¢) (vi (b) iviy (c)
(vii) (d) (viil) (c) (ix) (a) (x) (b) (xi)y (b) (xify (b)
(xiit) (¢) (xiv) (d) (xv) (b) (xvi} (b)

4.% 5. {E.-l} 6 {x|xER A Xx=<-8}

3' 'Bi
5

7. {y|yERAy> _1—3} 8 {xxERAx<-2or x=6} 9. {ylyERAy<100ry=>19}

Exercise 6.1
i 1. (i) 18,000" (i) 18,00" (i) 37,800" (ivy 73,220"
2.(h 4,500' g 2' (i) 3,040' (ivy 1,830.5"
3.() 2.25° (i) 0.0417° (iii) 61° (iv) 45.7625°
4. () 60°7'30" @) 0°2'15" (lii) 1°0's1” (lvy 255°27'




)
5. (N -:’—r-md {ii) Simd (iif) Pi"Emd {iv) —"Erad
4 6 360 3
6. (1) 4.71 rad {ii) 1.05 rad (ithy 3.15 rad (v) 1.32rad
7. () 45° (i) 150° (i) 15° (iv) 31°30'
(v) 57°17'45" (vi) 180° (vil) 2160° (vili) 286°28'44"
Exercise 6.2

L. (1) 5.24cm, 13.09cm” (1) 25.13m, 150.77m* (i) 6.36dm, 19.08dm"
2 5.24cm, 10.48cm”

3.(1) 2 rad {if) 3.78 rad (iiiy 0.79 rad {iv) 0.5 rad
4. 1.27ecm (i) 22.9m (i) 22.57cm (Iv)y 20dm
5. 15.7linch 6. 84° 7. 30.85¢m, 56.55¢m”

| ri:E (i) i (i) 2

. F 12 1]

Exercise 6.3

1. Complete yourself.
1

(o (i) : (iif) ! {iv) : (v}

g Hy = . ] —
4 B 2 2

4. (i) 45° i 270° (i 45° iivy 30° (v) 90"

V3

: 3 | 2
s, smﬁ?=—.!an£?=\f3-. cot =—=, secl =2, cosecl=— :
2 B T

*|&

sina=—jﬁ§.ma=;}—§,ma=—1.mﬂ:ﬁ. cosec =2
Exercise 6.4
3.() 30 (i 45° (iii) 45
4.(0) £A=2ZB=45",b=4cm (i) ZR=30", QR =12cm, PR =83 cm
(iif) 4F=£Q=45".PQ=8\Em () £F=3D“,AZ=&G“.XF=3J3_-H1
(v) ZN=90", ZL=36.87", ZM =53.13° S, I

Exercise 6.5
1. 11.55m 2, 30° 3 1L39m 4. 10m
5 2m 6. 50.7m 7. 34 7m B 1893 m, 12Zm
9, B0m, 33.69° 10. 0.73m/s
Exercise 6.6
|. measure yourself 1. find yourself 1. 0707 4. 7.07%m, 270
5. 4km, 103" 6. 15.6 m 7. 13km 8. 9.96km , 8.36km

Nutton! fook Fowmdistion
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Miscellaneous Exercise 6
L@ () b) @)@ (v Mb)@ (i) (id (X))
(x)(b) (xi)(c) (xii)(a) (xiii)(c) (xiv)(c) (xv) (d)

Zsmﬂ—i Jana = —1: ma-f—?. 3. 5.7 mis 4. 2.69
5. 10cm, 10em, 10J2em 6. 2839 m 7. 163 m 8. 050
Exercise 7.1
. 1. (i) § (i) 10 (iii) 2v10 (iv) 10¥Z v) 5
- i) Ji7 mn? (viii) E nx}% m@

2. (i) non-collinear (i) non-collinear (iii) collinear (iv) collinear (v) collinear
(vi) non-collinear
3. (i) right triangle; perimeter = 5+ 13 units
(ii) equilateral triangle; perimeter = 6 units
(iii) scalene triangle; perimeter = 24.49 units
(iv) right triangle; perimeter = 27.21 units
(v) isosceles triangle; perimeter = 6 + 2.J34 units

(vi) right isosceles triangle; perimeter = 12+ 6+/2 units B. Yes

Ennhe'f.l
. ®@n @G 1) G@an
2. () G, 1): F(Z.4) G(2.4): H-1D) (ii) Draw yourself.
(if) EF = GH =222 units; FG = HE = 4units  (iv) rectangle
3, Diagonals do not bisect each other. 4. Lengthof diagonals are 4yZ units, 2y units.
5. (i) D(-05,3.5) ; E(3.53.5) (ii) DE =4 units ; BC = 8 units
n.u—B{: 4 units (iv) DE=3BC
6. (i) Hassan' sstnrungpnmtm{ﬁ (0) and Ali's starting point is (0,6 ) (i) CVZ.WZ)
. 7. () M(3,3): N(0,3); O(0,0) (i) A(0,0) ; C(—4.2)
~rn Miscellaneous Exercise 7
@M b G)y a Gi) a @@ ¢ (W c (v) d
(vil) ¢ (viii) b (ix) d {x) c (xi) b (xii) a
(xiii) b (xiv) a (xv) ¢ {fxvi) d {xvii) d (xviii) b
(xix) ¢ (xx) ¢ (xxi) ¢ (xxii) b (xxiii)d (xxiv) a
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Exercise 8.1
. 0O (i) 0577 (i) 1.732  (iv) undefined (v) —1.732 (vi) —0.577
(vil) —0.176 (viii) 1.018
2. (1) 0° (i) 30° (i) 120° (iv) 20°
3. () m=3,0=3369° (i) m=-2,8=11320° (i) m=1,6=813°

4. () m=-1 (i) m=1 5. x=0 5. k-% 7. k=15 9. y=1

12 P(x, w=P(7,-1) 13.  Fourth vertex: (-3, -2) _
14. Slopes of sides: ~1, 2, % ; Slopes of medians: —3, 2. 1; Slopes of altitudes: 1,-3,-3 g
Exercise 8.2
1. (i) ¥=3 (i) y=0 {m) y=-9 {iv) }'=-§
2 (i) x=1 (i} x=9 (i) x=-—4 (v} I=%
3. (i) 2xy-3=0 (i} 4x-y+27=0 i) y+5=0
(iv) x+2=0 (v) 5x+8y+22=0 (vi) 4x-3y-20=0
(vii} Sx—6y+30=0 (vil) x+y-=11=0
_ X+4_y-2 X=6 _ y+&é g " = =
4. (1) —4};—-?;-5- (nn) m“ﬂnlﬂn 5. {l} x—ﬁj-ﬁ-[ﬂ-ﬂ ﬁ.ﬂ x+}'—2fﬁ 0
6. (i) S5x+y+24=0 (ii) 4x+y-19=0 (i) x-2y+8=0
(iv) x+4y+2=0 (v) Xx+y-3=0 (vi) x-2)~-14=0
7. 4x-3y+9=0 B 2x+¥y+5=0 9 x-4y+7=0

10. Equations of medians: 2x+y -4=0, x-y+2=0, Tx-4y+6=0
Equations of altitudes: 3x+ 4y~ 16 =0,y x+3 -22=0, 2x+y+6=0

1. {I}Slﬂpﬂ-inl:mbplfutm:y=—-§x+‘a—l ;  Two-intercept form: l‘ﬁn:’jﬂ

y-11/8 _x-0
0-11/8 11/6—0

Point-slope form: y— % = - %{x— 0); Two-point form:

Normal form: x@) +F(§)- -E[x- 0) ; Symmetric form; == 2248 (B) Do yourself.

—#/5 35

Exercise 8.3
1. () 45° (i) 104° (i) 90° 2. (i) 59° (i) 14° (i) 18.4° (iv) 45° (V) 85.6°
3. () 45° 45°,90° (i) 31°, 143°,6° (iii) 377, 78%,65°  (iv) 45° 96°,39° 5
4. (1) 90° (ii) 53° (1ii) 108° 5
5. (i) 90°, 45° 45° f1i) 54°, 82° 44° (iii) 63°, 90°, 27" (1v) ‘597, 79° 42°
6. (i) (1,-3) (i) (—273. ; (iii) G—:-.—E 7. (a) x4+1=0 (b) 3x—4y+7=0
B 15x—5y+39=0 9. (a) lly-7=0 (b) 22x+9=0

10.{a) x-2y+1=0 (b) 5x-2y+5=0 .(a) 7x+2y-20=0 (b) 2x-Ty+17=0

Answers Mationa! Book Foundation




Exercise 8.4

1. 4x+5y=40, 5 dozen 2. (i) Rs.12150 (i) 8 people

3. y=35500 x+ 700, b=800a ; First deal is better.

4. (i) ¥= 120 x + 500, total amount = Rs.1940 (i) earning perhour (11} additional amount

§. (i) y=18x+44 (ii) 584 units (1) Rs.11680  (iv) 20 days

6. (i) y=900x+ 1500 (ii) Rs.6000 (1) charge per hour

7. (1) F=¥:C+31 (ii) 41°F mil}r-tmercepuhumthatm:pﬁaminmemlemd
slnpenhnmnmnfinmmninwmminﬁ

8. (i) ¥=6x (i) run rate per over (1i}) scores start from 0 (1v) 270 runs (v) 40 overs

9. (i) (y-5000)=200 (x-0) (1) Rs.200, slope shows the amount per kilometre (1i1) Rs.41000

10.() (y- 67) = — > (x-25),41°E

1.0 ,vrz_r.Lcnglhofplut-rﬁﬂfcel (i) Slope iulwhichshuwurelnﬁmhetwemlmgthmdwidth

Miscellaneous Exercise 8
1.7 0D c G ® @ d (v} a (vy b (vi) a (vi) ¢

(viil) d (ix) a (x) b (xiy ¢ (xil) e (xiii) d (xiv) a

x 5 1 X y
3. Y4+== 4. "'=—,x+_' — —
2 l ) F Z -1/5 1/2

5.ﬁ}§+§;=1. a=3, b=-1 (i) m=§. y+l=%(x—ﬂ} 8. y=v3x+20, m=v3,c=20

7. ) A(-4.2), B(8,5,C(1,9) (i) ml=%,m;=_§,m,=§ (iil) Interior angles: 40°, 44°, 96°
8. ()M(6,1) (i) Slope of PM =1 (iii) x-y+4=0 (V) x+y=0
9. (i) V68 units (i) Slope of BA=4 (i) a=4,b=~1 (iv) 4x-y+3=0
10.2x-5y-2=0 11. (i) 0(0,0), C(5, 6), A= 3,5). B(5.2)

() 5‘“““*'“‘3=§=51ﬂwﬂfﬁﬂ=—% (i) 6x—Sy=0,3x+8y-31=0 (i) 155 e2)

632
12. 1: A0, 1), B(2,0) (i) Slopeof /== (i) Slope of p==~2
{iii) mid-pr.}int ﬂ'ff-' (1, ""l:) - 'ﬁ\" 4 x+ 2},_, 3=0

Exercise 9.1

2. (i), (i), (i), (v), (vi), (viid), (ix), (x1) 3. No, by assigning particular values to & and b.
5. 63, ‘the next number is 2 * 31 + 1 =63"

6 Axioms: (i), (ii), (v), (vii), (viii), (x) Postulates: (iii), (vi), (ix)

Neither axioms nor postulate: (iv).

National Book Foundation




Exercise 9.2
1. Similar pairs; (i), (ii), (iv), (vi), (vii)
2. (i) x= 0em,y=6cm (i) a=30° (iii) x=75¢cm (iv) X=2cm,y=3.6cm, z=8cm
(V) @a=4em,b=42cm (vi) a=4cm, b=6cm (vil) 8= 12 ¢m

3-DE=3anEF=4Bm.FD=2cm 4 DE=18m &5 DE=I5m 6. 20em 7. 10m

8 (@ a=3cm (b) Xx=24cm, y=525cm (¢) a=16cm (d) x=172 cm, y=4.5 cm

9. ZC=ZAED=50°yes 10. /A= £B = 60°, equilateral and acute angled 1. 10m ¢
Exercise 9.3

L@ 16em® (i) 32em® (i) 249 cm? (iv) 45 cm®

Z (i) 6em (1) 5em {11) 30 em (1v) 19.6 cm

@o9:1e (1) 640 cm® (i) 900 cm® 4. 4:5, 10 em 5. XB:XZ=AB:YZ=5:6

6. 5600 m* 7.0 9:1 (i) 3150 cm?

B. () 8:13cach (i) 64:169 (iii) 192 cm? (iv) 315 cm’, trapezium

Exercise 9.4
1. @) yes (i) no (i) ves {(1v) no
2 () d=20em, Vi:Vy=125:1 (i) h=9m,c=95m,b=18m, V,:V,=27:8
30) Va=33333mm’ (i) V,=20833 6% (i) Vi=2944cm’ (i) Va=1215m’
4. 8:27 5 58 cupsapprox 6. 100008 7. Area = 292,57 cm’, Volume = 9451 ¢m’
B 2:5 9 15¢cm 10625em’®  11.()) 4:5 (i) 16:25 (iii) 64: 125
12 6 em 133m

Exercise 9.5
L@8 mé (o3 (9 2 (a) k=108° (b) P=q=r=s=(=72°
3. 12sides 4. Minimum interior angle = 60°, maximum interior angle = 179.99999. .. (< 180")

If maximum interior angle is 180°, then adjacent sides of polygon become collinear.
3. (a) 72° (b) 40° (c) 24° (d) 18° 6. {(a) 60° (b) 120° (c) 6

7. No, because 360° is not a multiple of 50°. 8. square 9. decagon  10. 5040° 12 5 sides i

13 289, 49°, 71°, 93°, | 19° 14 7 15, 1980° 16 18 sides .
Exercise 9.6

I.  P=15m, cost = Rs.3.300 2. Rs.27.300 3. P=30m, A=60m?

4. (1) Rs.9,600 (ii) 259.81 m? (iii) Rs.129,900

5. (1) Rs.50,400 (i) 120 f2 (i11) Rs.4,800 6. P=14ft

Answers Nattonal Book Faundation




Exercise 9.7

AP 2. v
| 8
L il :
A 3cm O 3cm B A
5 s . A
v 5 cul A5cm ey
Locus is perpendicular bisector Locus: Line making equal intercepts
of AD.
"‘ .‘._._-_._......__I_____________. 4"
- >/
- ....a_____ .
(1) 6.2 em (iii) Second circle passes through the
centre
5. (i) line segment (ii) ves et /
(iii) by drawing PQ paralle! to AB. P
(iv) by taking P and Q on AB. - s
A B

ks

By measuring angle ADC, and sides
BD and CD, we see that AD is right

(11) Points A and B coincide.

bisector of BC.
F

8. Join non collinear points D, E and F.

Find point of intersection of right bisector of sides.

Locus of point equidistant from given points is O. o

Only one such point exists. % 3 S
9. (ui) Locus /and angle bisector are same.

—

(iv) Both angle bisectors are perpendicular.

ANSwers . Q Nutiewnand Book Foundation



2. oF
BC=8¢m, DE=
13. (i) 756 m° (i) 1012.5 in®

1. (i 30

(il .

Miscellaneous Exercise 9

a - b (v} ¢
b d 1) a (xunj
a Vit a
ves 5 140 6. (i) Scm 7. 32cm
12 em 1 1:9 41.200cm’® 12 135ft
Exercise 11.1
(i1 31 =40 (i) none sl (v1505 (vi) 10 (vil) 5.5, 15.5,25.5,35.5,45.5,55.5

Class Interval Frw

(iii). 42 {iv) 8.75% (v}, 6D-69 (viy. 10

5. Do yourself

Workers

Answers




6. Do Yourself 7. @ 48 (i) 8 (i) 1 (iv) 48%app (v) 8
o LC1 | 911 [11-13]13-15[15-17]17-19]19-21| 21-23]
- (vi)
EREFEEEEESE 72 3l
= 8. Do Yourself 9, Do Yourself
: 8
" Exercise 11.2
L@ 7 (i o0 (iii) 14 (iv) 6.95 (v5 2 X, =48 X,=33.6,Ais better
3. 78,675, 69,77 4. 1133 5§ 251 6. () 4 (i) 0 (i) 2 fiv) 2 {v) 4 |
1. 1.0 8. 6409 o mno ()2 () 120,225 (iv)no |
10. mean = median = mode =2 11.(x)9.83 (b) 14.38 '

Exercise 11.3

1. () 2/5 (i) 1/5 (@) 25 (v)3/5 24 114 (b 512 (iii) 0.,00175

3. () 1/8 (i) 14 (i 78 (w0 (v) -1

4. () 2S5() 710 (i) 3/5 (iv) 910 (v) 310 (vi) 310 (vii) 1S (viii) 2/5 (ix) 12

S5.() 1/2¢H 0 (i) 910 Giv) 110 (v) V10 (vi) 110 (vil) 3/5 (viiiy 3710

6. relative frequencies 3/5, 2/5 (i) 312 (i) 122 7. relative frequencics 1/8, 5/24, 1/8, 1/6, 1/4. 1/8
(i) 750 (i) 375 (iii) 83 app B.(a) 1/6(b) 5/66 (d) 1(e) 10

Miscellaneous Exercise 11

L) (b (i), (a) (@{). @ (@v) @ ) (¢) (v (@ (vii). (b)
'- (vili), (c) (ix). (B (x) (®) (xi). (¢) (xii). (b) (xiiD (c) (xiv). (b)
(xv). (d) (xvi). (b) (xvii). (d) (xvilih (d) (xix). (€) (xx). (a)

2. a. mean 23.44, median = mode 25 3. 53.594. 35 5. g mean=median =mode=25 ,

a)

50 hits (b) 450 misses 7. 8days 8§ 16 assessments 9. (x) 13/50 (b) 37/50 (¢) 11/50
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Absolute value: The absolute value of number is its distance from 0 on the number line.
Absolute value equation: An equation that contains an absolute value symbaol,

Additive identity: Additive identity of real numbers is zero but additive identity of matrices =
are null matrices.
Additive inverse: The element which is inverse 10 & given clement with respect to addition. v

Algebraic expression: An expression consisting of variables and constants, connected by algebraic operations.
Altitude: A line segment between a vertex and a side ol a polygon, that is perpendicular to

the side,

Angle bisector: A ray that divides an angle into two equal parts.

Anti logarithm: Inverse operation of logarithm,

Arithmetic mean: It is ratio of sum of quantities and number of quantities.

Axiom: It is a mathematical statement which is assumed to be true without any proof.

Base of logarithm: The number in terms of which s given number is expressed as a logarithm or exponential,
Bearings: Bearings ure the angles measured clockwise from due north and are expressed as three digit numbers,
Binary relation: A binary relation R is a subset of the Cartesian product of two sets,

Cartesian plane: the two dimensional, the points of which are identify by their coordinates.

Cartesinn product of sets: Cartegian product of sets A and B is the set of ordered pairs (x, ) such that re A and
veEBR.

Characteristic: The integral part of logarithm of 8 number,

Circular region: The union of a circle and its interior region is the circular region.

Circular system: The system in which angle is measured in radians.

Coefficient of varlation: The percentage ratio between standard devintion and mean of a data,

Collinear points: The points lying on same straight line,

Commoen logarithm: Logarithm having hase 10,

Complement of set: Let ACU, then the set of all elements of U, which are not in A, is called complement of A.
Complementary events: Two events in which one shows non-occurrence of other,

Compound inequalities: Two inequalities that are joined by the word “and” or the word *“or”,

Conjecture: A staternent that is believed to be true but its truth has not been proved. It is a true statement that needs
proof.,

Converse: A proposition derived from another by interchanging its subject and predicate terms.

Corollary: A proposition that follows directly from the statermnent of anuthcr proposition.

Coterminal angles: Two angles having same terminal ray in standard position, -
Deductive ressoning: In deductive reasoning we work from some general result to a specific conclusion.
Diagonal: A line joining any two vertices of a polygon that are not joined by any of its edges.

Difference of sets: Difference of sets A and B is a collection of those elements of A which are not present in B. -
Disjoint sets: Two sets are said to be disjoint if they have no common elements.

Distance formula: It provides distance between two points in a plane or line,

Domain of binary relation: Set of the first elements of ordered pairs in a binary relation.

Equality: A mathematical statement with the equality sign is called an equality.

Equivalent equations: Two or more equations, having the same solution.

Equivalent inequalities: Two or more inequalities that have the same solution,

Expected frequency: The expected frequency of an event is the frequency we expect to see based on probabilities,
Exterior angle of polygon: Angle formed by anv side of the polygon and the extension of its adjacent side.
Extraneous root: A solution of equation which does not satisfy solution of equation.
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Factor: Any integer or polynomial that exactly divides a given integer or polynomial.

Factor theorem: A polynomial p(x) has a factor x - ¢, if and only if p(c) = 0.

Factorization of algebraic expression: The process in which an algebraic expression can be expressed as the
product of its factors.

Family of lines: For a non-zero k, the equation /+ ki, = 0, is also linear and represents family of lines where [, and /.
are lines.

Frequency: Number of repetitions of an individual value in an ungrouped data.

Frequency table: A table consisting of values of # data along with their frequencies is called a frequency table.
Fundamental assumptions: Fundamental assumptions are statements which are regarded true without any proof.
Geometric mean: It is a measure of central tendency which is usually used to find the average rtes of change in different
intervals,

Gradient: It is the tangent of angle which the line makes with positive direction of the x-axis.

Grouped data: A tnbular arrangement of data in which various items are arranged or distributed into some classes.
Harmonic mean: It is ratio of number of values to the sum of reciprocal of values of data.

Histogram: The representation of data by a chant having adjacent rectangular bars.
Identity: It is an equation which remains true for all possible replacements of variable involved in it |
Inclination of straight line: Inclination of a straight line is the angle |
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SYMBOLS AND ABBREVIATIONS USED IN MATH

1% equal to

is not equal to
is member of \
is not member of
empty set -
union of sets
intersection of sets =
if and only if

line Segment AB

Simm(*

C

measurement of side AB

measurement ot‘mgl: A

15 congruent io

is perpendicular to
triangle

implies that

and

or

is less than

is greater than

is less than or equal to

is greater than or equal to
at the rate of

percent

Pie

ratio

proportion

therefore, hence '
because, since

that is

approximately equal to
square root / radical

[

.ng@}w|ﬁv'ﬁ(?ub- }_|"|;g§|8:}

for example
such that " '
corresponding to
is parallel to -
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History of Real numbers
Discovery of zero

Number line

Properties of Real numbers

Radicals and radicands

Laws of exponents

Application of real numbers
Scientific notation

Logarithms

Antilogarithms

Laws of logarithms

Applications of logarithms
Introduction of sets

Set operations

Application of set theory

Binary relations

Factorization

Highest common factor

Least common multiple
Operations on algebraic fractions
Square root of algebraic fractions
Linear equations

Radical equations

Absolute value equations

Linear inequalities

Distance formula

Mid-point formula

Inclination and gradient
Intercept

Different forms of equation of line
General form of equation of line
Angle between lines

Index

INTD E X
06 Equation of family of lines
08 Demonstrative geometry
09 Mathematical statement
:2 Axiom, conjecture and theorem
Similarity of polygons
i Area of similar figures
i; Volume of similar solids
29 Properties of regular polygons
Locus
33 2 .
e Construction of triangles
Bisectors of angles of triangles
> Altitudes of triangles
1 Perpendicular bisectors od sides
:: Medians of trinngles
i Measurement of an angle
Circular system or radian measure
a Sector of circle
;2 Trigonometric ratios
Trigonometric identities
:: Angle of elevation & depression
101 S
05 Frequency distribution
Construction of histogram
:3: Construction of frequency polygon
fi Measures of central tendency
12] Median
129 Moda
134
Weighted mean
:;: Single event probability
e Relative frequency
Expected frequency
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