=)
Domain | 4’4 5 Statistics and Probability

;ﬂy

sub-Domain (i): [nformation
Handlmg

Students’ Learning Outcomes ‘ A\ lll“
After completing this domain, the students will be able to: -\5‘
e recall difference between discrete and continuous Measur 9& -al Tendency
data and grouped and ungrouped data e solv | life situations involving mean of

e reinforce representing the discrete data using ed and ungrouped data
suitable graph such as & ed/ Additional

% line graph %+ bar graph e ‘talculate the median and mode for ungrouped

¢+ multiple bar graph %+ piechart O data
Frequency Distribution Q real life problems involving median and
e construct cumulative frequency distribution & \@6 of grouped data
e represent frequency distribution by (b‘

constructing: %

+«  histogram < ﬁequency@
I-ihat is information ha)n@ E O
The most popular w]our

east

is green. The |
Colour Blue| Green | Red| /"
No. of students ;

There was a total of 25 students and
a survey was conducted. Students were asked
about their favourite colour. Each student could

choose one colour of his choice
from blue, green or red.

Collection

popular colour is red.

\_/L__/
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A,
The collection of information in the form of facts and -- Keep in mind!
figures is called data e.g., the height of 20 students of your Discrete and cc_'minuousJ
class, and the marks obtained by the students of your class. dateisquantitativedsta,

Type of Data ] \E
o

r_D_iscrete data: e F-Eontmuous dg@ o
It can take only some specific values. Whole [t can take ossible value in a given
numbers are used to write the discrete data interv numbers are used to write
e.g., the contpious data. e.g.,

o Sflowers @ o 55kg
e 20students e 15.51itre
e 3(0caps e 75cm

v
Discrete data is further classified s\ (b Continuous data is also classified
into two groups. % into two groups
/ . \

Grouped data 1 r Grouped data ] rUngouped data

Ungrouped Data

Data which is no ged in any systematic order (groups or classes) is
called ungro.
For examj e marks obtained out of 10 in a test by 20 students of a class

3,10,9,8,7,6,54,1,8915,6,7,85,6,7,85
Grouped Data
Data which is arranged in systematic order (groups or classes) is called grouped data.
Forexample, 30 students got admission in Grade-8. This data may be divided into 5 sections according to
their scores. The detail is given below.

Scores 50-60 60-70) 70-80) 80-90 | 90-100
No of students 5 7 12 2 4

Explain to the students, the difference between the discrete and continuous data (ungrouped and grouped)
by using real life examples.
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Difference Between Discrete and Continuous Grouped and Ungrouped Data

Discrete Ungrouped and Grouped Data
Let us consider the number of pair of shoes sold
by the shopkeeper in a month

10, 11, 12,10, 11, 14, 15,113, 14, 10, 11, 11, 12,13,
15,15, 14, 10, 11, 13, 10, 10, 10, 14, 13, 15, 14,
14, 15, 10. The data is called discrete ungrouped
data.

If we arrange the above given data in groups or
classes, then itis called discrete grouped data.

Continuous Ungrouped and Grouped
Data

Let us consider the distances (in km) of 20
employees from their residence to the factory.
3,3.5,4,4.7,9.5,10,15.5, 16, 11, 10.2, 8.5,12,13,
13.5, 7, 8.5, 8, 9, 10.2, 15 [[he data is called
Continuous ungrouped da

If we arrange the abo ven data in groups or

classes, thenitis o@ontinuous grouped data.
¢

Pair of shoes Tally marks Clai@h Tally marks
10 W1l A6 111
11 M _ 6%x<9 11
12 Il Qex= 12 M |
13 i 12<x<15 Il
14 I | 15<x<17 I
15 M
Graphical Representation \ \Q)
@ Graph is another way ent theagh. In graphical
ﬁ representation, the Tﬁownﬁeﬂy
The following graphs are use&ﬂk?eseb*@ta in a meaningful way:
. Line Gra
o Bar Graph
. M Bar Graph
. isChart.
i. L sraph
“-‘? | Usamassold the following length of cloth (in metre) in five weeks.
Key fact!

Weeks 18 21|L!

3 rd 4l]| 5 th

Length of cloth (m) | 200 400

In line graph, we use line

100 500 600

segments to represent the

data and line graph is used

~ | Now, werepresent the above information by using a line graph.

for continuous data.

P

—
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; Graph showing the length of cloth (m) sold
Title pholfae g i ¥ Scale
by Usama in 5 weeks. Along v-axis:

2 squares represent 1 week
A Along y-axis:
= i T i i i T T T T T T | squares represents 100 metre
y-axis 4+
700 .
Description:
600 — * Usama sold maximum
S length of cloth on the
= 500 —
= ;
o
E 400 — . ama sold the least
% ength of cloth in the 3"
5P week.
1200
0
ii. Bar Graph - U

@ The following data representsg theSgumb (@udems of a high school who passed
ﬁ‘ matriculation examination in ﬁst divis%m’ng the years 2015-2021.
. 7 6-\'

. 2015 | 2016 | 20062018 § 2070 | 2020 | 2021 Key facts!

13
No. of Students| 700 | 150 )&Q se(" 145 | 160 | 110 » T bar giaph, Wwe use bars

having same width.
£ | Now, draw aRa fo(d@ n data. J e Discrete data is mostly

represented by using bar
graph.

Titl h showing nu;er of students who passed examination
Resc first division during the years 2015-2021

paxis T @ Think!
In which year, the maximum
150 . | [A— . { ! | | | . | | number of students passed
2 — the examination?
S 140-
=
2 1304 e | .8 ] Scale
& On x-axis:
4 120 _ | | | _ 2 squares represent 1 year
On y-axis:
ik 1 square represents 10 students
100 1 I I i | 1 1 b I/ z o
| | -2~ Keep in mind!
' 0? T T T J T | | > The height of each bar
2015 2016 2017 2018 2019 2020 2021 x-axis depends upon frequency
! | Years i | | | | | | ;

\

o
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il Multiple Bar Graph
2

o

Multiple bar graph is an extension
of bar graph. It is used for the
comparison of two or more
variable characteristics.

The following are the marks obtained out of 500 by three
students in quarterly, half'yearly and yearly examinations:

R
e

Marks out of 500
Name of Students Quarterly Half Yearly Yearly
Ayesha 330 400 450 \b
Hamza 200 300 420
Zahid 450 390 %

Now, draw a multiple bar graph for the given data.

RN

N a
is—- . Graph showing the comparj ﬁ .
y-axis
Title marks obtained by three stiide
500 — —— — — A — Remember!
0 The given graph is
' & \ called vertical multiple
[ 4 bar graph.
400 :
7 N C
B . - é,g
ra A
z ¥ 4 . o I/
z 300 e ' & 1 ra On x-axis:
e @ 4 4 N 4 squares represent 1 student
z | i On y-axis:
'E 1 square represents 50 students
=200
o p il
/
| S
100 %mgl J
4 i =] 1
ﬁrﬁ Try yourself!
-# ﬁ*@ﬂ 3 Multiple bar graph can also
I 7 F
0 Blamza o 2 be dgawn.i};)rlz.ontatll]l}{. x(?fan
Neiiiie of semilniths | youdraw it horizontally®
Key: Quarterly Half yearly Yearly
iv. Pie Graph
The table given below shows the total number P.le_Chaﬂ " s forthe s afyalaesat
of students in six grades of a high school different items by making the sectors of a
' circle. Angles are used to represent the sectors.
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Classes

v

Vi

Vil

VI

IX

X

Total

No. of students

300

210

162

93

60

23

850

@ _ [ Now, we represent the data by using a pie chart. I

Grades | No of Students | Angle of the sectors
V 300 300, 3600 =127°
VII 210 aty 360" =89°

162 § e
VIl 162 % 360" =69
850
VIII 95 22 x 360" 40“
850 g\
) 60 0
IX 60 %360 Qa‘
850
2
X 23 : @\—10” ’K
Total 850 %360 é

(Z)‘ %O

= '? Need to know!

Pie chart is also known
as circular graph.

sl
-.— Keep in mind!

é,o f Exercise 5.1 J

be made clockwisej

Grade - VIII

The marks of a student “Zeeshan” in the grade 6 examinations were 50, 80, 60, 50, 85, 90. Show
these marks by drawing an appropriate graph.

Ashopkeeper sold the following number of toys in 6 weeks.

Weeks

I

11

m

v

No.of Toys

120

80

90

125

110 75

Represent the above information by a simple bar graph. Also tell:

(i) How many toys were sold by the shopkeeper altogether?

(i1) In which week the maximum and least number of toys were sold?

P>
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Draw an appropriate graph to show the points out of 100 scored by four students in three games.

Students Game-I Game-I1 Game-I1I
Ali 72 60 85
Anam 48 50 75
Zara 80 30 @
Umer 50 80 OSO
&)

N
The following are the runs made in a two days cricket match by the s@ ina high school. Draw an

o

appropriate graph for the following data.

Name Javed Hamza Husé‘ Jamshaid Arsalan
1" da 55 60 @ 80 65
y ‘,(
" »
2" day 90 25 45 50 30

Mrs. Imran purchased the following ggd\ d SCI@OI’H a grocery store for her kitchen in the

last month. Graph the data using a pie %
%lgar

-
Goods and Services | Rice« |\ Floor Soap Oil Miscellaneous
O
>4 o
Expenditure (in Rs.) @ %i) 300 150 800 250

A shirt makingq
chart for the followg data:
)

\ 4

Red Blue Green Black White Yellow

o of Shirts 50 60 35 40 70 80

A factory makes fertilizer and sold in 5 cities i.e., 15% sold in city A, 20% sold in city B, 25% sold in
city C, 35% sold in city D and 5% sold in city E. Draw a suitable graph to represent this information.

The distribution of masses (Ibs) of 100 students is given. Draw a suitable graph to represent the data.

Midpoints of masses| 114.5 124.5 134.5 144.5 154.5 164.5

Frequency 35 20 10 5 15 15
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Frequency
The number of times a value occurs in a data is called the frequency of that value.

188 /
Frequency Distribution

Frequency Distribution
To write a data in the form of a table in such a way that the frequency of each class is observed at once is

called frequency distribution. O\E

Cumulative Frequency
Cumulative frequency is calculated by adding each frequency from a freque@buuon to the sum of'its

predecessors. \'
Construction of Frequency and Cumulative Frequency D@*’Dution

The following are the masses in kg of 50 students selected froma st%
35,30,32,36,31,40,35,42,35,45,37,41, 33,37, 30, 28, 29, 2
39,45, 38, 36,35, 28,31, 34,30,41, 35,36,41, 28, 31, 34,

Now, we arrange the data in grQS!Jasses or the form of table as below: \
uett., 45 @spectivcly.

lus en formula. vl
-2~ Keep in mind!
s’ama ue — smallest value ¥ The table below, is callecj

Size of class i e@ :
f A U number of classes frequency a_nd _curr_luiatwe

31, 35,36, 30,28, 37, 39, 28, 31, 34,

i. Look forthe largest and smallest
1. Numberofclasses to be made i
i1i. Tofind out the size of class.

frequency distribution.

) ,;O % = % ~28~3
Class@%’ Tally Marks Frequency (f) Cumulative Frequency (c.f.)

28\30 LRI 14 14

31-33 M 9 9+14=23

34-36 LU 13 13+23=36
37-39 LR 7 7+36=43

40—42 M <3 5+ 43 =48

43—45 | 2 2+48=350

Total - 50

PFe"____________________=
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Example 1: Listed below are the scores of 50 students in a 60 marks test.
25,33, 26.5, 34, 28, 35, 29, 36, 30, 54, 30, 39, 36, 37, 39, 40.5, 37,34,27,41,37,41, 38,42.5,48, 51,
40,51,43,40,41,39,48,51,53,41,37.5,52,28,46,44,37,39,52,51.5, 40, 45, 46,43, 53
Make a frequency distribution table taking 6 classes of equal size by tally marks. Also make a
cumulative frequency distribution.

Solution: The lowest value = 25
The highest value = 54
Total classes to be made = 6 %
We take the size of class = 54-25 OO
Y O
29
= = (appp
)
Class Limits Tally Marks Freque c Cumulative Frequency

25— 29 M | 6

30— 34 M a’& S+6=11

35-39 MW % ) 13 13+11=24

40 — 44 MW ‘ ) 12+24=36

45— 49 I X A 5+36=4I

50 — 54 Wi O CAYo 9+41 =50
A@i! £ < 50

Graphs of Frequency Dw uti
The following are the type of @1 hlch%be used to represent a frequency distribution on a graph.

1. Histogram : 4 ncy polygon
Construction of HistO®ram

We are familiar wit and bar graphs. Another common graphic way of representing data is by means of a
histogram. A hi is similar to bar graph but it is constructed for a frequency table.
In a histog values of the data (classes) are represented along the horizontal axis and the frequencies

are shown by bars perpendicular to the horizontal axis. Bars of equal width are used to represent individual
classes of frequency table.

To draw a histogram from a grouped data, the following steps are followed:

(1) Draw X-axis and Y-axis.

(i)  Markclass boundaries of the classes along X-axis. How to calculate class boundaries?
* Lower class boundaries are obtained by

(111) Mark frcquencnes along r-axis. “minus on-half™ from the lower class limits.

(iv)  Draw abar for each class so that the height of the bar « Upper class boundaries are obtained by
drawn for each class is equal to the frequency of the “plus one half™ to the upper limits.
class.
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The graph is shown below:

st Key fact!

Continuous data is mostly
represented by using histogram
and frequency polygon.

Frequenc)

0 o
Class Boundaries X &@

Construction of Frequency Polygon -

To draw a frequency polygon from a grouped data, th;&ng é‘%t'f. Keep in mind!

steps are followed: C) Midpoint is obtained by finding
i.  Draw X-axis and Y-axis. out the average of class limits,
ii. Take midpoints on X-axis and class fre ern Y- j BOWER o Uipier it

c.g
2
iii. Put a dot mark against each midpQidfNof the \umts

corresponding to its class frequency. a
iv. Join all the dots by a lme nt togget the required
Do you know?

frequency polygon. 0
K Midpoints are also known J

The graph is shown below. as class marks

A .\: A Frequency polygon is also drawn by joining the

Tl L i midpoints of the tops of the bars.
. E \
- =
= = \
1S / ~
i Wl fl W
X-axis A-axis
Midpoints (x) Class Boundaries (C.B)
Frequency Polygon Frequency Polygon on Histogram

\
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Example 2: The detail of distances travelled daily by the residents of a locality are given below. Construct a
histogram and frequency polygon for the following frequency table.

Distance travelled (in km) 1-8 9-16 | 17-24 | 25-32 | 33-40

Number of persons 15 12 7 4 2

Solution: Frequency distribution table is:
d

Distance travelled (km) Frequency (No. of Persons) | Class boundari%\ dpoints (x)
1-8 15 05-85 QO &2 =45
9-16 12 @ 9+16 _
17-24 17+24 _
7 ,(1@ 24.5 17424 _ 95
23-32 4 Q\ Ys5-325 2L g5
NS
33-40 & i 33+40 _
2 o~ 32.5-40.5 3 36.5
Total: 40 Q\J
Histogram & \6 Frequency Polygon
Y-axis § ‘Zhis 2 )
161 O % 16 +
5t Q ~ BT
5 14—+ . O K § 14
§ 12T 6\ KO S 2]
R I > w01
2 10 ®K \ g 10
= 8+ - :\.O < 8
= =
£ s+ 2 6
S 3
4T g 4
< o, 4 <
m Gl e R zl;(?a!iis ¢ ,,L ::-[T é é ﬁ j\’—axis
Class Boundaries Midpoints (x)
f Exercise 5.2 j
1. The following data displays the number of draws of different categories of bonds.

35,55,64,70,99, 89,87, 65,67,38,62,60,70,78,69,86,39,71,56,75, 51,99, 68, 95, 86,
53,59,50,47, 55,81, 80,98, 51,63, 66,79, 85, 83,70

Construct a frequency distribution and cumulative frequency distribution for the above data, with
seven classes of equal size of class interval 10.

P
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2 Listed below are the number of electricity units consumed by 50 households in a low income group
inalocality of Lahore.
55, 45, 64,130, 66,155, 80,102, 62, 60,101, 58, 75, 81, 111, 90, 55,151, 66, 139, 77, 99, 67, 51, 50,
125,83, 55,136, 91, 86, 54, 78,100, 113, 93, 104, 111, 113, 96, 96, 87,109, 94,129, 99, 69, 83, 97,97
With /2 classes of equal width of /0, construct a frequency and cumulative frequency distribution
for the electricity units consumed.

3. The following list, is of scores in a mathematics examination. Using the starting class 40 - 44, setup
a frequency and cumulative frequency distribution. List the class boundaries.
63,88, 79,92, 86,87 83,78,40,67, 68, 76,46,81,92, 77,84, 76, 70, 66, 77, &81 82,81
87,78, 70,60,94,79,52,82, 77,81,

4. Construct a frequency and cumulative frequency distribution for t wing numbers using /-/0
as the starting class. List the class boundaries.
54,67,63,64,57,56,55,53,53,54,44, 45, 45,46, 47, 37,)& ,27,36,45,34,36,15, 23,
43,16,44,34,36,35,37,24,24,14,43,37,27,36,33,23 36,29, 5,44, 13,33,33, 17

3. Following are the number of days that 36 tourists s Hunza valley.
1,6,.16,21,44,21,5,31,20 27,17, 10,3, 32,2 21,44, 1,36,3, 12,3, 13, 13,
10,18,3,1,11, 14,12, 64, 10.

Construct a frequency and cumulative fKQlcy dl\won starting with the class /-7. Also list the

class boundaries.
6. Construct a histogram and frequency }DOI@ of the frequency tables in questions /-5.
Measures of Central Tend

Measures of Central Tendency ha& Q@x{ the

centre of the data or distributio Key fact!
Description of Meas ndency The measure that gives the centre
& of the data is called Measure of
Tendency Central Tendency.
&i Mean Median Mode
Calculation of Measures of Central Tendency
Mean (Average) for Ungrouped Data Key fact!
Let x,, x,, ..., x, be n given quantities. Then their average is the The average is calculated by adding all
value representing the tendency of these quantities and is called the V]?luesfaﬂili theﬂl E!Védlng l:jbg t%? total
; ; ; . t :
their Mean value or Arithmetic Mean. It can be calculated by the -—
formula:  _ v 4oy 4 4y
Xx=_ AR %Y (Direct method)

N

sum of all values

<
I

number of values
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Example3  Thescores ofastudent in eight papers are 58, 72,65,85,94, 78,87,85. Find the mean score.

Y= 38+72+65+85+94+78+87+85
8

X=—=78

Hence, mean score is 78
Mean for Grouped Data
Letx, x, x, ... x, be the midpoints of the class limits with corresponding frequencies @{p Lo f-Thenthe
arithmetic mean is obtained by dividing the sum of the products of fand x by the to 1l the frequencies.
Example4:  Givenbelow is a frequency distribution of the masses inkg o ents. Find the mean.

Masses (kg) 40-44 44-48 48-52 52-56 6-60 60-64

Frequency 5 13 45 A{@ 26 9

Solution: To calculate the mean of masses, we have z@eut the midpoint of each class.

Masses (kg) Frequency (f) /= Mdpmnts{x) fx
40-44 5 210
44-48 13 Q 398
48-52 150N 2250
52-56 g e 1728
56-60 . LN 58 1508
60-64 N 9 XN 62 558

é PR — B =65

\

“’%

Mean (for grQuped data) X= f

$ 6852
X =

130
X = 52.707 ~ 52.71kg
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Short Formula for Computing Arithmetic Mean

The computation of arithmetic mean, using direct method for ungrouped data as well as for grouped data
is no doubt easy for small values of x and f. But when the values of x and /' become very large, it becomes
difficult to deal with the questions. So, to minimize our time and calculations, we take deviations from an
assumed or provisional mean. Let A be considered as the provisional mean, (may be any value from the
values of x or any number) and D denotes the deviation of X from A i.e., D=X—A4. For X=D + 4,
the formula of arithmetic mean becomes:

2D

X =4+ T (For ungrouped data) (1) O$

— XfD
X =4+ % (For grouped data) \\&

Example 5:  Find the arithmetic mean using short formula for the % ade by a batsman Saad in

8 one-day matches. Runs: 4 52, 50, 60, 56, 70.
Solution: Taking deviations from A = 52 %
X 40 45 50 0 60 56 70

= -2 = C) 8 4 18 | ZD=7
Now XD =7 d \6

=A+ @ %(b
gs\_@& 0.875 = 52.88 or 53runs

Example 6: Dev1at10ns fi 5 of&)ﬂferent values are 6, -2, 3.5, 9, 8.7, -5.5, 14, 11.3,

—6.8,— % tic mean
Solution: ns from 12.5

235 9,8.7,-55,14,11.3,-6.8, -4.2
w, 2. D =34. Also, A=12.5, using the formula (1) we have,

Todr 2D _1p5,34
n

or X=125+34=159

Example 70 The heights (in inches) of 200 school boys are recorded in the following frequency
distribution. Find the mean height by short formula.

Height (inches) X 51|52 |53 | 54|55 56| 57|58 |59 | 60
Frequency (f) 2 5 8 | 24 | 55 | 45 |38 | 16| 6 1
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Solution: A=55

Height (inches) X Frequency (f) Db fD
51 2 -4 -8
52 5 =3 =15
53 8 -2 -16
54 24 -1 -24

A<-55 55 " \]b i

56 45 1 OO 45

57 38 Q 76

58 16 X 48

59 6 \"4 12

60 1 «Q 5 5

Total Sf= 20& SfD = 135

or ¥ = 592> %
20
or * 55@
."Kg\_ =s%' chesapprox.
Coding Method ow’g Axjthyetic Mean
In fact, this method is a ble w%l the class intervals / are of equal size, and hence, the calculation

of arithmetic mea mes more ea
N(g he coding variable U, stated as

U - X— A4
h
or hU=X- A4
or hU+A4 =X
Where A is an assumed mean and /4 is the class interval size.

The formula of Arithmetic mean becomes:

X=4 +Z—§ x h (forungrouped data) (3)
X=A+ % x h (for grouped data) (4)
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> /_ Mathematics 8 \
196 -

Example 8:  Five workers do their job at a big general store. Their daily wages are Rs. 300, 350, 400,
450, 500. Calculate the mean wage by coding method.

Solution: By using the formula (3), we have

X=A+ ZNU x h

Here, let A = 450, and /& = 50. Then
X 300 350 400

or X =450+%x50
X =450-50 =Rs. 400
Example 9:  Given below is a frequency distributi@the masses in kg of 130 students.

Find the mean of masses using ¢ thod,
Mass (kg) | 40-44 %4438 %ﬁ?‘ 52-56 | 56-60 | 60-64
- L
Frequency J ( 1 30-, 45 32 26 9
4
Solution: —
X = fU
h

42 =2 =10
46 sl =13

50 (A) 0 0

54 47 32

58 +2 32

62 +3 27

. =130 -- -- 2fU=88
Now using the formula (4), we get
X=a+2LY 1p
Zf
Taking A =50 and /& = 4, we have
X =504 Lid x 4
130
or X =50+ 2.71 or X =5271kg
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Example 10: For the following information, find the arithmetic mean.

(1) If D= X-10,2D= 50and n=35
(i1) I U= % , 2U= 25and n= 5
(i) If D = X-100,%D=200. Xf=50
iv) U= X‘SIOO , $fU=240and 5 /= 100
Solution: (i) Since D =X- A, therefore, 4 =10
Hence, X =4 +—=2 = 10 +?=20

(i1) Since Uzﬂ therefore, 4 =15 and # =3
h Q)

Hence ¥ =4 + a{Uxh 5+—><3 5 30

Since D = X— A, therefore, 4=1 &
o %

@xs

(iii)

Hence X= 4+

Sitice F=—"T therel@/i =

Hence X = @%10&00 +
é%o +1
Median for U nﬂroup%

(iv)

Ifadataisarrangedi

th

i 1] item

n (when 7 is odd number)

[

+2th

Median = j itemJ (when

((_; ]m item + [ "

\1'97

@ Remember!

Merits of mean

e [tis the most simple and reliable
form of an average.

e [tiseasy tg find and understand.
We y the sum of all

obs ns and number of

otlons.

@ erits of mean

t1s highly affected by extreme

values.

e [t provides a high value on
having one very large value in

the data.
\_ Y,

scending orﬁndmg order, then median of the data is:
le value of the data, if it consists of odd number of values.

the mean of the two middle values of the data, if the number of values in a data is even.

n is even number)

Example 11: The massesinkg of 9 students are as under. Find the median:

Calculate the median whan

29,32,45,27,30,47,35,37,33
Solution:  Arranging these values in descending order: Try yourself!
47, 43,37, 35,33,32,30,29,.27
The middle valueis 33 9+1 . niEpRRmbe
So, Median=33Kg ( " ”‘"”J
P
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Median for Grouped Data

The median for grouped data is obtained by using the follow;ing formula:

-— Keep in mind!

. > h (n
Median (X) = £+ 7 (E B CJ To calculate the median, we need:
) * classboundaries
Where, ¢ = thelower class boundary of median class. cumulative frequency
h = thesize of class of median class. *  locate median class Z valuein cf.
f = the frequency of the median class. ) ngiueg élgs}ﬁién;dla\n Class for telking the
n = 2/ =Total frequency \_* Itisdenoted by X o
¢ =cumulative frequence of preceding class of the median class.
Example 12: Following are the masses (in pounds) of 50 students. Find th an of masses.
]
Mass (1bs) 110-114 115-119 120-124 t?25-]29 130-134
No of students 5 12 6 4

Solution: x@

Mass (1bs) Frequency | Class W;qh'i;s Cumulative Frequency (c. f)

110-114 5 ?&Jgfﬁ_ 5
115-119 12 1511080 5+12=17

120-124 2 QO 17423=40 (Median|class)
125-129 6 N gar2os 10+6=46
* @ M
130-134 N %\( ;.5-134.5 46+4=50
SERaN e
\.J

4
n_ 5 O% .
Here,n=50 so, E:_: ; 25tht lesin/79.5-124.5
g & " @ Remember!
Median (X) - — : "
if L2 Merits of Median

Itis easy to find.
5 | : » Itisnotaffected by extreme values
=119.5 +— (25—17) (after putting the values) Y '
23 Demerits of Median
40 » It cannot be calculated unless the data is
=119.5 + Z?- =119.5+1.74 arranged in some order.

\' Itis not based on all items.

Median (X) =727.24 Ibs s

Mode for Ungrouped Data

Mode is the value that occurs most frequently in a data . In case no value is repeated in a data, then the data
has no mode. If two or more values occur with the same greatest frequency, then each is amode. It is denoted
by (X).
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Example 13: Find the mode of the given data: Remember!
12,5,7,8,2,2,4,3,5,7, 2 (i) A data can have more than
Solution: The value 2 is repeated the most, so 2 is the mode of this data. one Mode.
Example 14:  Find the mode of the given data: (ii) A data may or may not
2,4,6,8,10,12,14,16,20 have a Mode.
Solution: This data has no mode because no value is repeated in the given data.
Example 15: Find the mode of the data given below:
1,2,2,2,3,4.5,55.6,7 @ Reme"’{t’i
Solution: Since 2 is repeated 3 times and 5 is also repeated 3 | Merits “fMQ
times so this data has twomodesi.e.,2 and 5. ) |In thezcllz::. GG Eae
Mode for Grouped Data . e most common value.
The mode is calculated by using the following formula: D‘@\géﬁts of Median
R ¥ CZ) Sometimes, data do not contain
Mode (X) = f(+—J —xh /& anymode.
(f,,, -/ ! Y (f:,, =) »  Data set may contain more than
¢ = the lower class boundary of modal cl?& one mode. In this situation, mode

is not most sitable measure.
1, = the frequency of the modal class \. J

f, = the frequency preceding the modal.clags
/> = thefrequency following the 1 class 0

h = the size of modal class.
Example 16: Following are the heights in (inghgh) of @&ﬁs inclass-8.

Heights (inches) | X¢®50 | 5052 | 5254 | 5456 | 5658 | 58-60
L] \ \
Noof students Ny~ 5 7 10 9 6 3

Find out the mode of the abov '?data. \ h
i ] &

Solution:

'
ht?ﬂ Frequency
48-5 5)
@ 50 52 7 m:];‘;;ﬁmc
52-54 10 «—+— Model \ the class with the
54-56 9 Class ( highest frequency
56-58 P QSCE? model class.
; AL
58-60 3
Total
Mode ()A() = [+ Ju= 1, x h
(fu= )+ 1)
Mode (X) = 107 sl
(10-7)+(10-9)
Mode ()A() = 52 + 3 x2 =52+15 = 53.5inches

3+ 1

= <,
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1§ 8

12
13.

r Exercise 5.3 }

What is the mean? Explain the methods of calculation of mean for ungrouped data.
Compute mean by direct and short method of the following data:

(1) 10,8,6,0,8,3,2,5,8,4 (ii) 1.3:.5. 3 5.3.7.5:,7.5."7
(i) 5,4,1,4,0,3,4,11,9 (iv) 5,9,8,6,8,7,6,7,9,8,7,9,8,7,9,7,8,5
(v) -5,4,4,0,-2,-3,-7,-10,8,9,-8
Calculate the mean from the following information: \E
(1) If D=x—140. £D =500, and n = 10 OO
(i) If U:%BO , ZU =-500 ,and n=15
_x—130 _
(i) IfUu= 6 , 2U =60 ,and n=100. @
(1) The mean of 50 numbers is 75. Find their sum.

(i1) The mean of 4, 5, 10,9, 8, 11,9, 11, 5, 7 an 8.8 find the value of z.

The deviations from 18.5 of 10 different valu % 2. =17.5, 1125, 15.50, 1428, =13.75,
14.5,-12.50, 13.50 and 12.50. Calculate the Q

The mean mass of 10 students is 30.5 kg, ses of 9 students are 25 kg, 29 kg, 28 kg, 32 kg,
33.5 kg, 30.5 kg, 31.7 kg, 30.7 kg and g. Wh @e mass of 10" student?

The mean height of 10 women is | S nd height of 10 women.

The mean length of 5 ribbons 4 1 %1

length of 5" ribbon

Define and explain the mﬁ fca @m of mean, median and mode for ungrouped data.

Find mean, median an for fo owing data:

(i)  62,90,7
(i) 45,65 Bo& %96 62,78

(iii) NufﬂQof]etters in the first 20 words in a book. 3,2, 5,3,3,2,3,3,2,4,2,2.3,2.3, 5,

can length of 4 ribbons is 14.75 m. Find the

(iv@e number of calories in nine different beverages of 250 mm bottles:
99, 106, 101, 103, 108, 107, 107, 106, 108
The following distances (in km) were travelled by 40 students to reach their school.
2, 8,1.5,9,5, 14, 10,31, 20, 15,4, 10,6, 5, 10,5, 18, 12, 25, 30,27, 20, 3, 9,.15, 15, 18, 10, 1,
1,6, 25, 16,7, 12,1, 8,21, 12.
Compute the mean, median and mode of the distances travelled.
Explain the method of calculation of mean, median and mode for grouped data.

Compute the mean and mode of the following table:

Size of Family | 2 3 4 ) 6 7 8

Frequency 51 31 27 12 4 1 1

. <
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The following is distribution of marks obtained by the class-VIII in a test. Find the mean, median and
mode. Alsoverify x > ¥ >X%.

Marks/midpoints (x) 5

6

7

8

9

10

Frequency

15

16

18

10

9

5

Find the class mark, mean (by using direct and coding method), median and mode of the following

frequency table:
Class limits 1-40 41-80 | 81-120| 121-160
Frequency T 41 80 99

161-200 6&

Find the mean, median and mode of the following frequency table: \,

Class limits 1-5 | 6-10 | 11-15 | 16-20 | 21-254 1230 | 31-35 | 3640
Frequency 191 24 18 21 20 16 15
The diagram illustrates the number of children /&
S
per family of a sample of /00 families in i:"
certain housing estate:
_ _ 35
(1) State the modal number of chil \@ T
family. Q 0
(ii) Calculate the mean numb f ldrm% é e
per family. é 20
(iii)  Find the median nu & @er ‘5: 15
family. = 10
18.  Givenbelow 13“ yd :E l@m 3
imi 10-14 15-19 | 20-24 | 2529 B @ A
No. of children per family ——>
8 18 11 2

19.

20.

The following table gives the distribution of marks obtained by two classes. Which class is better on

the average?
Marks 30 —-40 40 —-50 50 -60 60 —70 70 —-80 80 -90
Class A 20 32 35 40 15 8
Class B 15 30 40 42 20 10

[fthe mean of the following distribution is 3.78 find the value of a.

X

5

f

9

NOT FOR SALE-PESRP



x /_ Mathematics 8 \
202 :

Measure of Dispersion RehemBEek
The measure that is used to describe the spreadness of data or the data

o ) ) ) The purpose of measure of
variation around a central value is called Measure of Dispersion. dispersion is to check the
The following formulas or techniques are used to measure the behaviour behaviour of each unit of the

given data around the central

. - ; 5 value i.e., (Mean, Median and
i. Range (R) i, Variance (S7) Mode).

of each unit of the given data around its central value.

iii. Standard Deviation (S.D.) - S I if

i Range (R):
It is the simplest measure of dispersion. Range is the difference between the lar@ the smallest values

of'the data.
Range (R) =X, — X, g2~ Keep in mind!

Where, &@ r Dispersion is the state of

X, = The largest value getting spreading things..

X, = The smallest value @

Example 17: Find the range of the following data: & i
25, 35, 60, 48, 38, 15, 55 -2~ Keep in mind!

Solution: Range (R)= X, — X,

X =60 6
g 8015 9 ‘b(z}
0(\

Range =45 !

o)
Example 18: Participant ("o &‘Q&g
Age \(225 NG 40 | 33 | 36 | 20 | 25 | 35

Solution: Rm%{() =X - .;
Q"
X

. =20
ange (R)=40-20
=20
The range of the data is 20 years.
ii.  Variance(S)
The variance is a measure of variability. It is a single value, obtained by dividing the sum of the squares of the
deviations taken from the mean by the number of observations in the data set.

Range is calculated by
using only two extreme
data values.

@ Variance is the average of squared deviation Key fact!
from the mean. Mostly, variance is used for comparing
: two sets of data. Smaller variance
It is denoted by S” and is defined for ungrouped data as: means that the data is more consistent.

\

o
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The formula of variance is: Do you know?

5 Z(x—f)z » e The data is widely spread when
Qo™ N 77, (By definition method) the variance of the data is larger.
h e The data i1s clustered when the
or variance of the data is smaller.

2
2
§2=2X [an ] (By direct method)

n
Example 19: E

Seven students took a test in Mathematics. They got marks (out of 15) as: 5, 1, 6,9, 10. Find the

variance in their marks by using both the methods. \\'Q

Solution:
_ S+74+8 +11+6+9+ 10

Here,
; /\Q)
x = 5?—6 = & marks | /(@

=

2
§*= Zx=%) (By definition) ’\ X=X (x- %) X
n
(1) §?= 3 = 4 square marks x 7 \" su] 1 49
: o) %’b 0 0 64
3. Y x* S x ) 3 9 121
(11) S = o (D’lr tod) K 6 ) 4 36
n n ()
28 (287 0_)\ I\ 1 ] 8l
SZ - ( =y ) K \
7 7 % 10 2 4 100
= 68 — ( 4 o5 — Z =56 Z =0 2
5 T= (x—x)=28 >x =476
§"=4g4q arks

(iii) Standyi@peviation (S.D.)
Standard is the square root of the average of squared deviation
from the mean. It is abbreviated as S.D. and is denoted by S. It is

{/- Keep in mind!

S.D. =+/ variance J

calculated by the following formula for ungrouped data:
2 x | x=%| (-3 X

g = Y (x=X) By definition)
=4 (By definition 59 4 16 3481
> 2 56 1 1 3136
§ = \/Z_nx - (%) (Direct method) 55 0 0 3025
Example20: The height of the students in inches is 53 2 4 A58
given. Calculate the standard deviation for 52 3 9 2704

the given data. Total | 275 | — |Z(x=%)*=30|Xx* =15155

P
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= == = == = 55 inches
n
a2 z ]
g Y2 %) @ Key fact!
n e  Both measures are used to check the variability in a data set.
e Variance and standard deviation of a constant is zero (0) e.g.,
- 3_0 Xi5i5:5:505
5 §'=0:5=0
§ = 2.45 inches e  Variance and standard deviation ims greater than or
equalto0,ie.,S > 0; S>0 9
2
(i) ¥ x2 Y x e If data is measured in inch the variance will be
S = o ( 7 ) measured in square inc % standard deviation will be
: . measured in inches.

=4 -,

-

) \/15;55_( 2575 ]2 &@
v 3031- 3025 =16 = 2.4K@

S = 2.45 inches AC)
f E)g%se‘ 5\@ j

O MR
1 Define range, variance and stand eviation%xp]ain the purpose of measure of disperation.

2. Find the range, variance and @a dde for the following sets of value.
(i) 18,19,25,22,2 ,\),
(i) 75,88,9;);&@%7, )
(iii) 220,225, 320, 3927285, 250,253,200,310,300

(iv) 12.3@25, 7.5,9.25,5.75,10.5,9.20,8.53,8.57,10.35
In a daga’ - ¥x"= 10400 and Zx = 50. Find variance and standard deviation.
4, If vabace=5,n="7, Lx'=280. Find the value of Zx.

The following are the marks of two student A and B in five test of Mathematics. Calculate mean,

variance and standard deviation.

Hint!
Student A 23 24 30 45 48 Srraller vetmcs
Student B 45 35 42 40 43 means that data is
more consistent.
(i) Who is better based on average?
(ii) Which student is more consistent in his performance?

PFe"____________________=

NOT FOR SALE-PESRP



/ Information Handling
[ summary ]

The collection of information in the form of facts and figures is called data.

Data which is arranged in systematic order/groups or classes in called grouped data.

In bar graph, we use bars having same width.

Pie chart is used for comparison of values of different items by making the sectors of a circle. Angles
are used to represent the sectors. $

The number of times a value occurs in a data is called the frequency of that v

To write a data in the form of a table in such a way that the frequency of @Iass can be observed at
once is called frequency distribution. \6

Cumulative frequency is calculated by adding each frequency fnﬂ‘«-&hequency distribution to the
sum of'its predecessors /&

The mean is calculated by adding all the values and then dividihg by the number of values.
[fadatais arranged in ascending or descending ord @lcdian ofthe datais:

(a) The middle value of the data, if it consis d number of values.
ffr

Median = ( g item ?‘ odd number)
(b) The mean of the two mldd]e val e d @e number of values in data is even.

Median = % (when »n is even number)
Mode is the value that occur énn adata.
Range is the difference lar d the smallest values of the data.
Variance is a singl obtan& dividing the sum of squares of the deviations taken from the
mean by the nu obsﬁ? sinthe data set.
Standard dgviation i quate root of the average of squared deviation from the mean.

$ @%on isthes
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Sub-Domain (ii):

Students’ Learning Outcomes

After completing this domain, the students will be able to:

e determine that the probability of an event
occurringis ‘P’ and an event 'not occurring is * 1-P’

Experimental and Theoretical Probability

perform probability experiments (for example
tossing a coin, rolling a die, spinning a spinner etc.
for each certain number of times) to estimate
probability ofa simple event

compare experimental and theoretical

probability in simple events
explain and compute the probability of mutually
exclusive, independent, and equally likely events

P

ow likely

it is that an eventd®
will happen?

\C§\¢\<)K

Q
S g

Probability

Fialh
5 oy
( a )
Qs -’
Rl

e calculate combining pr fes with

“AND” and “OR”

Probability of a Simple ed Events

C
Predict the ﬁs of simple combined events
with the h

N sample space

tree diagram
culate probabllzly of simple combined events

&ply the probability concept to real life situations

2
>

. Cﬁ@e toa O
. Li ayello
likelytoared ba

@@possib!e toa green ball.

Occurring 7"

More unlikely

e
<

Girolamo Cardano is known
as the father of probability.

More likely

% |
0%
Impossible event

50%
Equally likely event

1
100%

Certain /Sure event
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Probability

Probability tells us how likely it is that an event will occur e.g., can you tell the probability
of getting 4 in tossing a die?

& | Probability?

[ Probability is the chance of occurrence of an event.

Number of favourable outcomes
Probability = /f - $
Number of possible outcomes O
~ If Usman flips a coin, what will be Thessedtolan
¥ | the probability of occurrence of exgeglmen: s
Key fact!
When a coin is tossed, the sample space is given by: @ The set of all possible outcomes
S= {Head, Tail} /\ is called sample space. It is
denoted by S.

So, the chance of occurrence of head = é snasee

P(head) =1 =50% Q
2 L g\ Remember!

The chance of occurrence of tail = 5

O The probability/chance of an
Bftail); = 2 0% Q % event A is denoted by P (A).

Notice that: é Kev fact!
The chance of occurrence of hem@ﬂ are eq ey fact!

so, these events are called equa eve

The probability of an event
Impossible Unlikel hqual Q Likely Certain always lies between 0 and 1
event event event event (both D and I inC|usive)
| | -~
<1 T
0% éb T5% 100%

If Zainab r@e, what will be the probability of getting 4?
When adie is r8lled, the sample space is given by: .

Sample Space =S=1{1, 2, 3,4, 5, 6}

Let A be the event of getting 4 =
. s
Where n(A4) =Number of elementsin 4=/ ey yourselts
n(S)=Number of elements in sample space =6 What will be the probability
n(4) of getting 67
PA) = —=
ns) .
The probability of getting 4 will be: @ N thinic
] What will be the probability of
P(4) = g \n_ot getting 47
P
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The probability of not getting 4 is the complement of getting 4. @ Remember!
To find out the probability of not getting 4, we will subtract the
probability of getting 4 from 1.

PA') = 1-P(4)

The complement of an event
A consists of all outcomes
that are not in the event 4. It

Ji is denoted by P(4'). The sum
= 1= 6 of P(4) and P(4') is always
equalto 1.
_ 6-1 \. e al J

6 N\

=S

ofa}l the outcomes is always
equal toone(1).

5 '.
P(A') = P(notgetting4)= —

6 ~\_
Example 1: &2

~:§$ Ayesha! Look at the spinner given at the right. @
Find out the probability of getting 2.

3QC)

No. ofall possible outcomes = \

Let A be the event of getting 2. (b
. 9 e

Il

Sample Space

No. of favourable outcomes

No. (mourab[e outcomes

P(A) = P(gettiif;
(4) = P(getti KQ NW! possible outcomes

R\ é@xiﬁ

n(s) >
= Try yourself!
cith | ’ - c?
(m) Can you‘@out the probability of not getting 27 Wit T the qw
Yes, by subteachi e probability of getting 2 from 1, probability of ‘

we can fin the probability of not getting 2.

spinner not v
landing on D.

P(getting 2) = é
Key fact!
P(A")= P(not getting 2) = I _é The event 4 and its complemen(J
are disjoint.

_ 9=
e
4
s

NOT FOR SALE-PESRP




Mathematics 8
209

Experimental and Theoretical Probability

The following methods are used to obtain the probabilities.
Types of Probabilities

==

Experimental Probability Theoretical P&ﬁty
J O

—

v

It is based on actual results
of an experiment

o

I

@"

t éﬁ\Ed on assumption

Y y
P(A)= No. of favourable outcomes (4)= No. of favourable outcomes
Total no.of trials < , No. of all possible outcomes
! Q !
oo ———
Example: Example:
A coin is tossed 25 times. 16 times A coin is tossed.
occurs head and 9 times occurs #ai]. % P(head) = 1
_16 9 2
P(head) = — + O /
25(9 P(ail) = -
P(tail) = J
L. ]

Key fact!

Experimental probability is obtained by performing
experiment. While the theoretical probability is
obtained without performing any experiment.

Hina rolled a die@es. The given table is showing

the outcome xperiment.
A
Die Outcomes
Outcomes v 2 3 5
No. of Trials | 2 1 3

*ﬁ Can you tell the theoretical and experimental probabilities of the experiment?
1

6
To calculate the experimental probabilities of each digit, we will use the outcomes which are given in the

table.

The theoretical probability on each of the 6 digits is

No. of favourable outcomes
Total no.of trials

NOT FOR SALE-PESRP
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2 1 3
P=“., P2)=21., p3=-,
(1) 2 (2) = (3) T
- B _ 3. —
PA= 33 POI= 35 PO = 55

Addition Law of Probability
Addition Law for Mutually Exclusive Events

If two events A and B are mutually exclusive, then the
addition law of probability is,

= P(4) + P(B)
Or
P(A or B) = P(AuB) = P(4) + P(B)

P(AUB)

;‘35;.( Need to know!

This law is also known
addition law of probabilit
mutually exclusive eve

Example 2:

A fair die is rolled. What will be the probab@ of @ ors?

Solution:
Sample Space =
n(S) =
Let A4 be the event of ge

g _ ”_(Ai_i
&PW ns) 6

Let B be the event of getting 5

{1, 2@5 6}-‘\0K

$) Activity

Toss a coin 50 times and find the
experimental probabilities.

Disjoint sets

S

G-*

é‘ Key fact!

Mutually Exclusive Events:

e When two events do not occur
together, these events are mutually
exclusive events. i.e.

P(AnB)=0
e Mutually exclusive events are also

ki known as disjoint sets. y

sl
= 7 - Keep in mind!
The chance of occurrence of
event A and B are equal. So,
these events are called

equally likely events.

n(B)= 1 nS)= 6
_ nB) 1
P(B) = s 6 Remember!
As, events are mutually exclusive. The events 2 and 5 cannot occur
together that’s why these events
So, P(4or B) = P(AuB) = P(4) + P(B) are mutually exclusive.
P(ANB)=0
1 1 2 1
= 4 o= = D=
6 6 6 3
P ——
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Example 3: A bag contains 5 green balls, 6 yellow balls and 8 blue balls. One ball is selected at random,
what will be probability of selecting a yellow ball or blue ball?
Solution: Let A be the event of getting a yellow ball and B be the event of getting a blue ball.
n (yellow balls) = n(4) = 6
n (blue balls) = n(B) = 8

n(s) = n (Green balls) + n(vellow balls) + n(blue balls) = 5+6+8 = 19

P(4) = nAd) _ 6
n(S) 19
P(B) = n(B) _ 8
n(s)
As, events are mutually exclusive.
So, P(4 or B) = P(Aw B)= P(4) + P(B) @
_6 ., 8

19 19 @] 9
Multiplication Law of Probability /&
If two events A and B are independent, then the mulfiplidation law of probability is,

den : i
P(ANB) = P(4)-P(B) e“ e b 5
more ev e said to
Or occurence Q
P(A ana’B) - P(A) P(B) e eve not effect the \/
ccuren of other event.
Example 4: Let “A” and “B” ar r.iepkF events ANB
P(4) = 0.5 BQ ind P(APB). .,
Sy ind!
Solution: As, the event: dB as: pendcnt. ‘j" Keep Inmina:
P(Aﬂ VA e = P(4)-P(B) OR” is used for union “AND” is used for

_ intersection. P(4 M B) gives the combined
= (0.5)(0.38) probability of both events 4 and B.

?ﬁ = 0.19
Example 5 air dice 1is rolled and a fair coin is tossed. Find the probability of getting a tail and 4.
Solution:  Let “A” is the probability of getting tail on a coin then,

P(A) = 5
Let “B” is the probability of getting “4” on rolling a dice then,
PB) = -
P(Tailand 4) = P(AnB) =P(A):P(B)
- (Ly.(L
(L5

P(Tail and 4) = é

= <,
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Example 6: A jar has 2 red beans, 5 green beans and 6 blue beans. A bean is chosen
atrandom. Afterreplacing it, the second bean is chosen. Calculate:

(i) P(red and green beans) in same order
(ii) P(green and blue beans) in same order

(iii) P(red and blue beans) in any order

(iv) P(different colours) in any order
Solution: N\ l
Given, O
Red beans (Rh) =2; n(Rb) =2 0
Green beans (Gb)=5; n(Gb) =5 ‘\,:
Blue beans (Bb) =6; n(Bb) =6 &Q

n(S) = n(Rb) + n(Gb) + n(Bb) 2

= 2+45+6=13 ,\
_ Ry 2 { ng) 5 . _nBb ¢
T ns) 13 ° P(Q B 13 YT T
(i) P(Rband Gb)="? 5\ A\

(1) P(Rb and Gb) =

As, both the events are independent %
9({

Q} 169
i) P(Gband %a) P(Bb)
(iii)&bandﬁ'b)+P(Bbande)=P(Rb) . P(Bb)+ P (Bb) -P(Rb)
(2 (VL) (2 L2 12 M4
_(]3) (13)+(13) (13) I69+169 169
(iv)  P(different colours) = P (Rb and Gb) + P(Gb and Rb) + P(GB and Bb) +

P(Bb and Gb) + P(Rb and Bb) + P(Bb and Rb)
2 8 > 2 5 6 6 5 & 410 6 2
: )

(13)(13)_ 169

=(53)(:3) *55) () *(G)E) G 5) HE) 5 HE) G
- 11609] ¥ (11609] * [136{;) ¥ (13609] * (_31529) + (11:529) - ;}6(;4
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Simple Combined Events (Tree Diagram)
@ If Zara toss a fair coin 2 times, what will be the possible outcomes?

The possible outcomes of that experiment can be written by using table.

Flip Coin 2
Flip Coin 1

H (H, H) (H..L) \ l
T (T, H) (T, T) @)
The total number of possible outcomes of this experiment is 4. So, the sa%@ce will be:

Simple space (S) = {(H,H), (H,T), (T.H), (T,T)} _\5.

n(s) = 4
Tree diagram 3 2" toss &

L, e HE (H’%
\ ,'E Head &
A fact!
s 7 Tail QQ: T) Key fac

\0 Tree diagram is used to show theJ

combination of two or more events.
% zﬁ@—> (T, T)

The number of possible SO L@Sﬁperjment is “47.
g = . (H, ), (TT) }

H T

n(s)
Now, Ict’@@hc probability of getting (i) exactly 2 heads (i1) 1 head and 1 tail.

(1) Exaetly 2 heads ‘ By using combined events method ‘

Let “A” be the event of getting 2 heads. (i) P(Exactly 2 heads) = P(HAH)= P(H).P(H)
A={HH)}: nd)=1; n(S) =4 11
piay = 1A _1 22 4

nS) 4 (ii) P(head and tail) = P(HNT) + P(TnH)

(1) Let “B” be the event of getting one head =P(H) P(T)+ P(T) - P(H)
and one tail. ] ] ] ] ] ]
B={(H,T),(TLH)}: n(B)=2; n(S)=4 =555 5=y
py=28 _2_1 )

nis) 4 2 4 2
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Hamza tossed a fair coin once and rolled a fair dice once.
Let’s prepare a table of all possible outcomes.

conDiee] 2 3 4 5 6
I (H, 1) M2 | @3 | @we | w3 | e
T (T, 1) (T, 2) (T, 3) (T, 4) (T, 5) (T, 6)

The total number of possible outcomes of this experiment is 12. So, the sample spagg will be:
Simple space (S) = {(H,1), (H,2),(H,3), (H,4), (H,5), (H,6), (T1), (T.2),(T,3), (@hs), (T.6)}

Let’s prepare a tree diagram of all possible outcomes.

B [4] (Head .4
] (Head , 5)
B [6] (Head,6)

¢ = Sample Space

n(S)=12

@ (2] (Til,2)
@3] (mil,3)
B [2] (Tail, 4
@ (5] (Tail,5)
NP 6] (Tail,6)

Now, calculate the prob%@af
[ n

t ;@rmg events:

(1) Head on CQ@ d 5 on dice
Let “Ag @1 event of occurrence of head on coin and 5 on dice.

—((Head 5)};  n(A)=1;  n(S)=12 Try yourself!
P(4)= "(A) i Solve the given example by using
n(S) 12 combined events method (independent

events).

(i1) Tail on coin and 2, 3, 4, 5, 6 on dice

Let “B” be the event of occurrence of tail on coin and 2, 3, 4, 5, 6 on dice

B = {(tail2), (tail,3), (tail4), (tail,5), (tail,6)}
n(B) = 5 n(S) =12
_ B 5
PB) ns) 12

PFe"____________________=

NOT FOR SALE-PESRP



== Mathematics 8

f Exercise 5.5 }

Complete the following:

Sr. No. n(A) n(s) PA)
(1) 5 15

= 17
(ii) 25 = (_*

N
(iii) 6 \OO

‘x
hd
Zara rolled a dice. What will be the probability of getting the da .*T’. Also find the probability of
not getting the digit “4”.

A spinner is spun. Find the probability that the dnds on red “glfu‘t
bro )

colour. Also find the probability that the dice land ow or blue E:Iiur
Blue
colour
Green
colour

colour. (Hint: All events are equally likely).
A box contains 8 cards numbered 20 to 2@@ the probability of
getting:
(1) anumber 22 from the box. K \0
(ii) anumber 26 from the box 0 @
(111)  allnumbers20to27 excs@ from ﬁe
Find the probability of eaclt @ ollgwgiTay
(i)  thedigit“5”app Xrol i
(i)  the digi‘%{@ tapp i
(111)  thedigit&d \appe ngadice.
i1l win the match is 0.86. What is the probability that the team will not

The probabylgsthat the team
win the mg
The ity that tomorrow's temperature will be 0.45. Find out the probability that the

tem ture will not be 0.45.

Hamza throws the cube shaped cardboard 100 times. Each of the face of the cardboard having
different colour.

Colours Blue | Red | Green | Yellow [ Orange | Purple
No. of trials | 22 20 15 13 23 7

Find the probability of getting:

(1) red colour (i1) blue colour
(iii)  redororangecolour (iv)  notbluecolour
(v) not yellow colour

NOT FOR SALE-PESRP




P e P r o bability !
216 =0

0. A group of 15 children consists of 7 boys and 18 girls. Ifa child is chosen at random from the group,
what will be the probability that:
(1) aboyischosen (1) agirlischosen
(111)  noboyischosen (iv)  nogirlischosen

10.  Abasket contains 5 red blocks, 3 green blocks, 2 blue blocks. If one block is picked at random, what
will be the probability of getting.
(i) Redblock (i1) Blue block (i11)  Noblue block
(iv)  Nogreenblock (v) No red block

1. Aspinner is spun. Find the probability that the alphabet on the landing is: 0
(1) B (i)  notB (i) D \0
(iv) A (v) notD (vi) not \,
(Hint: all events are equally likely) %*

12.  Three candidates A, B and C are in an examination. The tay of passing the candidate “A” is
0.25, the candidate “B” 15 0.28 and the candidate “C"} 5. What will be the probability that A or C
pass the exam? Also find out the probability ofpa;& B.

13.  Afairdiceisrolled. Ahmad wins the game if thgTesults either odd or divisible by 6. What will be the
probability of winning the game for Ahma r@

14.  Adiceisrolled. What will be the probalulit#Qf getti @5?
15. A bag contains 3 red hairpins, 5 bl irpins&een hairpins and 2 blue hairpins. Find the

probability of selecting:

(i) ared pin orablue pin @ a gri:gpm and a black pin (in same order)
16.  Acoinistossed and a dice ,9\ d. F@ robability of getting head on the coin and the digit 4™
ondice.

17.  Ajarcontains Sy l@rb =s@'¥n marbles and 6 blue marbles. A marble is chosen at random
I‘hi& cond :

from the jar. 1s chosen after replacing the first one. What is probability of

choosing?
(1) dablue marble (insame order) (ii) ayellowandagreen marble (inany order)
( ii@%&rem colours) in any order

18. A shopkeeper has 100 shirts. 40 are of red colour, 30 are of green colour, 20 are of black colourand 10

are of blue colour. A shirt is chosen at random by the customer. After replacing it, a second shirt is
chosen. What is the probability of choosing?
(1) ared colour shirt and a black colour shirt (in same order)
(i) agreencolour shirt and a blue colour shirt (in any order)
(i) aredcolourshirtand a green colour shirt (in any order)
19.  Zainabrolled adice 2 times.
(1) Listall the possible outcomes by using table and tree diagram.
(1) Alsocalculate the probability of getting:
a) Exactly two 6's. b) Exactly two4's. c) Atleastonce time 4.

PFe"____________________=
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Zeeshan spun a spinner having four different colours (red, green, blue and yellow) once and rolled a

dice once.
(i) Listall the possible outcomes by using table and tree diagram.
(11)  Alsocalculate the probability of getting:
a) Green on the spinner and the digit “2” on the dice.
b) Green or yellow on the spinner and the digit “6™ on the dice.
c) Red or blue on the spinner and 2,3 or 4 on the dice.
Saima wants to eat ice-cream. There are 3 flavours of ice-cream (Mango, Stn&w and Pistachio).
Each flavour has 3 sizes (Small, Medium and large):
(1) List all the possible outcomes by using table and tree diagrar 0
(1) Also calculate the probability of Selecting/Choosing: \,r\o
a) Mango flavour with medium size. ®+
b) Strawberry flavour with small or large siz
c) Pistachio flavour with medium or lar es.

Probability tells us how lxkely itis that anéﬂwnll oc

The result of an experiment is called even
Probability is the chance of occu éfan 8
The setof all possible outcom ﬁ led space Itis denoted by “S”.

Experimental probability t med petforming experiment. While the theoretical probability is

obtained without pe;f&@g @nem.
The probability/chan®edfan ev% isdenoted by P(A).

eventalways lies between 0 and 1(both 0 and 1 inclusive).

abilities of all the outcomes is always equal to one (1).
is used to show the combination of two or more events.
When two events do not occur together, these events are mutually exclusive events. i.e., P(ANB)=0
Iftwo events A and B are mutually exclusive, then the addition law of probability is:
P(AuB) = P(4) + P(B)
Iftwo events A and B are independent, then the multiplication law of probability is:

P(AnB) = P(4)-P(B)
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f Review Exercise 5 }

Four options are given against each statement. Encircle the correct one.

1. What is the value ofxi.e., 14,24, x, 18, 30, when mean is 23.
(a) 28 (b) 29 (c) 30 (d) 31
il. What is the value ofxi.e.,40,28,16,18, 37,20, x .35, when median is 26.
(@ 20 by 22 (c) 24 (QE 28
1. Anumber which indicates how often a value occurs is called:
(a) frequency (b) mode (c) median O(d) average
iv. An arrangement of the values that one or more variables tak tais called:
(a) frequency (b) fr y distribution
(c) median (d)
V. A representation of a frequency distribution bymeanstof rectangles whose widths represent
class intervals and whose areas are proporti he corresponding frequencies is called:

(a) histogram (b) bar chart

c pie chart (d) line graph
Vi, A measure of central tendency tha:t@ts to describe a data by identifying the central

position within that data:
(a) isasingle value \@ are multiple values
(a) are duplicate values d)  arerepeating values
vii.  The statistical measur L t (,I‘Illl °5 €le value as representative of an entire distribution
is called:

(a) frequenc @but\KO (b) histogram

(c) me, n (d) central tendency
viii.  The valug Whi % e middle position when all the observations are arranged in an

ascending/descendindgrder is called:
(a %equency distribution (b) median
mode (d) mean

X. T'he value that occurs most frequently in the data is called:

(a) frequency distribution (b) median

(c) Mode (d) mean
% is based on actual result of an experiment.

(a) probability (b) experimental

(c) theoretical probability (d) independent probability
<. PA) = No. qf._'/irwu-u'uh/c:’ outcomes o

No. of all possible outcomes
(a) theoretical probability (b) experimental Probability
(c) combined probability (d) multiplicative probability

N‘dﬁonﬁ;& RP
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can take only same specific values.

(a) data (b) continuous data
(c)  discrete data (d) mode
is an extension of bar graph
(a) line graph (b) pie chart
(c)  multiple bar graph (d) circular graph
The number of times a value occurs in a data is called:
(a) frequency (b)  cumulative frequency O\E
(c) class boundaries (d) distribution

A survey was conducted from the students of Grade-VIII and as\@ut their favourite colour.
Draw an appropriate graph for the following data and also imerprc].‘L ta

Colours Blue | Red (Ark-kellow
No. of students| 25 50 o~ 15

Following are the heights in inches of 12 students&
55,53,54,58,60,61,62,56,57,52,51,63

Find the average height (direct and short nQ of th%en data.
Calculate the mean from the following Kl n tlon

@ wu=E spers Q) %

- . _X-100 .
(i) ifU= 5 § 1 K

The price of 10 litres of @ wate ecorded at several stores, and the results are displayed in

the table below: ) ) (}\\,
ic(R |75 [ 76 | 77 | 78 | 79 | 80 |

Calculate tl’@an median and mode for each set of data given below:
@ 3,6,3,7,4,3,9 (i)  11,10,12,12,9,10,14,12,9
' 2,9,7,3,5,5,6,5,4,9 (iv)  6,8,11,5,2,9,7.8
v) 153.8,154.7,156.9,154.3,152.3,156.1,152.3
Find the average price of drinking water by direct and short method.

On a prize distribution day, 50 students brought pocket money as under:

Rupees 5-10 10-15 15-20 20-25 25-30
Frequency 12 9 18 7 -+

Calculated the mean, median and mode of the above data. Also draw histogram and frequency
polygon.
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8. Find the range, variance and standard deviation for the following data.
110,120,115, 135,127,108, 113,117,118, 121, 122,123,127

Company A | 117 118 120 125 115 113
Company B| 200 180 150 120 125 130

(1) Who is better based on average?
(i) Which company is more consistent in his performance for producing thegmumber of bags in a

week
10.  Zararolled a dice, what will be the probability of getting 1. Also tell wh&ye the probability of
not getting 1. Q
11. Spin a spinner at right.
i. Write the sample space
i. Find the probability of getting even numbers.
iil. P(2), P(1)and P(5). (Hint: All events are equally li
12. In a class of 30 students, 12 are used glasses. Fin

probability of students who don't use glasseg Al
calculate the probability of students Q
glasses.

13.  Twenty cards of whole numbers ( 10 asket A card is selected at random from the
basket. Find the probabllltythatt um erm%ard
I Contains the number

il. Contains the num
iii. Does not co umb 0

14. Imranrolleda d%ﬁ to oin once,
i. Listall th sible @nes by using tree diagram.
ﬁulate the probability of getting:
5 ondice and tail on coin
; 2,4 or 6 ondice and head on coin
c) Odd numbers on dice and tail on coin.

15.  The candidate “A” solved 75% of the problems of mathematics exercise. The candidate “B” solved
10% of the problems of the same exercise. What will be the probability that the candidate A or B
solve the problems at random.

16. The probability that monkey will be alive about 25 years is 0.85 and 0.82 will be alive about 28
years. Find the probability that
i. Both ofthem will alive
if. Both of them will die.

PFe"____________________=
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Answers

r Exercise 1.1 }

(iv), (viii), (ix), (x), (xi), (xii), (xiv), (xv), (xvii), (xviii) are terminating 2. (i) and (vii) are irrational
(1), (iii), (vii), (xiii), (xvi) are recurring (ii) and (vi) are non-terminating (ii), (iii), (iv), (v) and (viii) are rational.

Zlosos L i \E
4 3
) 0 2 4 6 (ii) 20 15 0 s 0

(11]) 0 1 2 3 4 (i\") 0 4 8 12 16

) =2 -1 0 Q 6
(i) 15 (ii) 21 (iii) 36 O&m)ty (g (v) 100 (vi) 88

(i) 5 (i) 11 (iii) 60 (iv) 6. (a)9.2=10packets (b)44 kg rice

(a) 12 Emenes Sb) metr K 8. 92.3 =93 packets, 37.5 kg

(a) 25 bottles  (b) 22 bottles& 112 |tr&
D Exercise 1.2 }

(i) Identity property A (11)  Assoclative property w.r.t “x” (iii) Additive inverse property
i @ erty w.r.t “+7 (v)  Closure property w.r.t “x” (vi) Multiplicative inverse property

(vii)Multipliga ' Entity property  (viii) Multiplicative inverse property (ix) Associative property w.r.t “+”
(x) Asso  Property w.r.t “+7 (xi) Multiplicative identity property (xii) Commutative property w.r.t. “x”
(xiii) Addigiye 1dentity property (xiv) Commutative property w.r.t. “x”  (xv) Additive inverse property
@ | G) | (i) | Gv) | (v | (i) | (viD) | (vidD) | (ix) | (x) | (xi)
S 711 9 | 2 2 | _7T|_5
Additive inverse -15 | 27 o | 16 | 23 -1 3 5 7 u | =8
e oL 2|16 23 3 2 2L _L
Multiplicative inverse 5 27 7 9 20 1 > - 5 7 2
(i) Trichotomy property (ii) Division property (iii) Subtraction property
(iv) Multiplicative property if ¢ <0 (v) Transitive property (vi) Multiplicative property if ¢ > 0
(vii)Subtraction property (viii) Division property if ¢ >0
r Exercise 1.3 }
(i) 4800 (ii) 785000 (iii) 8095000 (iv) 0.0289360 (v) 2346000 (vi) 0.780200
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2. () 2.79 (ii) 88.986 (iii) 15.35 (iv) 10.458
3. (1) -23.5 (i) —45300 (iii) -17.79 (iv) 1172900
4. (1) 7.667 (i) 18.33 (iii) 6.71 (iv) 3.667 (v) 0.86207 (vi) 0.009597
5. () 2sf (i) 5s.f (iii)4sf (iv) 3 s.f
7. 21196.2 and 21196 . 12700 and 12740
{ Exercise 1.4 }
1. (i) 49 (i) 121 (iii) 361 (iv) 625 (v) 1369 (vi) 5625
2. (1) 1424+3+4+5+6+5+4+3+2+1 (i) 1+2+3+4+5+6+7+6+5+4+3+2+1  (i0i) 1+2+3+44+342+1
(iv) 142+3+4+5+44342+1 (v) 1+2+3+42+1 (vi) 14+2434+44+5+6+T+8+T7+6+ f%f 2+1
{ Exercise 1.5 }
1. (i) 28 (i) 35 (iii) 50 (iv) 65 (v) 72 (vi) 88 @1} 36
(viii) 42 (ix) 171 (x) 227 (xi) 647 (xii)490 2. (i) 37 x&, (iii) 225 (iv) 321
{ Exercise 1.6 }
o F o 11 o3
1 ) — i) — i) — (iv l—— v) — vi) 3=
(i 2 (ii) »s ( J o] ) (vi) .
w4 e 13 P
2, (1) — ) — m) 2=
(1) : (i) T (iii) Z

{ Ex & 4 _}
B (1) 1.l (ii) 0.8 (iii) 2.7 QI.Z \6 (v) 1.3 (vi) 3.5
2, () 0.57 (ii) 0.72 (iii) 3.2 &iv) 4.53(0 (v) 25.47 (vi) 54.6

(vii)87.256 (viii) 0.0932 (ix) 48.73

1. (i) 1414 (i) 1.732 t"‘ (v) 3.317 (vi) 4.583
(i) 1.89 (i) 2.52 95 (v) 30.35 (vi) 76.94

6'Exerase‘l .9 J
I. (i) 3 (i) 3 {III)A' (%(w)cl (vil)4  (viii) 4 (ix) 4 (x)3 (xi) 4 (xii) 4
{ Exercise 1.10 }

2

I. 104976 cng @I 1296 m’ 3. 62500 m" , Rs. 75000 4. 120m 5. 2600 m
6. 350 tre 7. 464 m 8. 120m, 240 m 9. 187 10. 28 m
1. 350 m 12. 1000 m, Rs. 50, 000
{ Exercise 1.11 }
o (1), (iii), (iv), (v) A1 (i) 25 (iii) 24 3. (1) 2.744  (ii) 0.064 (i) 0.512
1
4. () 3 (ii) 33 (iii) 15 5. 6dem’ 6. 512em' 7. 15em 8 9m 9. 7 Cubical boxes
{ Review Exercise 1 (a) j
I. (1) ¢ (i) (iii) b (iv) a (v) ¢ (vi) ¢ (vii)e (viii) ¢ (ix) a
(x) ¢ (xi)c (xii)a (xiii) a (xiv) d
2. (i) terminating (i1) recurring (i11) terminating (iv) non- terminating
3. (i) rational (i1) rational (iii) rational (iv) irrational
4. (i) associative property w.r.t “+” (i1) additive inverse property

. <
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{X}, {+}1 {+9 _}5 {+s X}, {+s +}! {X!+}v {_1 X}s{_7 G

o

// Answers I

(iii) Additive identity property

(iv) Commutative property w.r.t. “x”

(i) 598200 (ii) 0.00256 (iii) 45.36 (iv) 3.13 (v) 2.14 (vi) 0.07895
(i) 104 m (i) 104.0=104 m
Rs. 2800 8. (i) 2,98 (ii) 3,175 (iii) 3,112 (iv) 3,650
1 3 1
ﬁ)sa- (ii) 4;; (iii) 10;5 (iv) 0.231 (v) 0.452 (vi) 12.36
(vii) 0.5625 (viii) 6.17  (ix) 80.14  10. 402m I1. 14 marbles 12. () 12 (i) 15
L
5
{ Exercise 1.12 J \b
(1) A= First five odd numbers. (ii) B =First five even nu
(iii) C = Set of integers between —10 and +10. (iv) D = Set of vowe glish alphabet.

(v) E = Set of natural numbers equal to 100.

(i) A=1{0,1,2,3,...}
(iv) D = {January, June, July}
(i) A={x|xEwEXEID}

Equivalent sets (ii) and (iii)

i {oF @) ¢, {1}
(l) {d)s {_l }9 {l}.. {_ls ]}}

(i) B={f,0,0,t,b,a, 1,1}

(vi) F = Set ofPrim\' Is.
(i) C= {0, 1, 2, 3, ...}

(v) E={a,b,c¢,..., 2}
(ii) B= {x|x €D}
(iii) C = {y | y is a set of first five number divisible by 3}
(v) E={x|xisasetof days of the week}

8.

(IHJ ¢'s {a}a {b 5
(i) {9, {a}, {

Equal sets

(i)
(i) A
(i) AUB™{0,1,2,3}

(1) A={0,1,3,5,7,9}
(iv) A"=10,1,2,3,4}
(i)

™ g

ANB

10 customers

4.

8.

;%Q’)

= {z| z is a set of small English alphabet}
={x|xEPE10<x<30}

if afg (i[ﬁ

(vi) F = {5, 10, 15, 20, 25}

(iii) U

(AuB)nC

{ Exercise 1.16 }

(i) CuUD= {39}

(i) B"={0,2,4,6,8,

(i) A-B={1,3,5}

#2,3,4,5,6,7,8; ()CUD={a,b,c,x,y 2}

10}

(i) [

UuB

(v) U

Una

61 students

(AnB)uC

(i) EUF={3,4,6,8,9, 12}
(iii) EU F = {c, d}

(i) C'=1{1,2,4,5,7,8, 10}
(i) B-A= {8}

(i) [

AUA

(vi) U

ANA
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6.

{ Exercise 1.17 }

US $ 385.25 2. UK £315.79
3397.03 Chinese Yaun

o

8. 5718.95 Turkish Lira

(S‘

10% 2. Rs. 2,400 3 3 .
Discount of food items = Rs Sel] Rs 1062 50,

Discount of other items = St_]lm Rs 600 7. Rs.575
Exercise 1.21 }

5

Rs. 4800 )05 4500 . Rs. 14000 4. Rs. 75000 5. 3% 6 ?%%
3 years @ 2 years
[ Exercise 1.22 }
Rs. 56250 2. Rs. 10900 included premium fee 3. Rs. 14170 4. Rs.2992.50
Rs. 78039.36 6. Rs. 11970 7. 50,000
{ Exercise 1.23 }
Aslam’s profit ~ : Rs. 31500 2. Amina’s profit : Rs. 3600
Akram’s profit  : Rs. 35000 Maryam’s profit: Rs. 4800
1" partner’s share : Rs. 7320 4, Saad’s loss : Rs. 3000
2" partner’s share: Rs. 4270 Saud’s loss : Rs. 4500
Saeed’s loss : Rs. 6000
Akram’s profit  :Rs. 6000 6. A’s profit : Rs. 3000
Asghar’s profit  :Rs. 8000 B’s profit : Rs. 3600

C’s profit : Rs. 5400
. <
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(i 15:2 (i) 1: 10 (iii) 5 : 2 (iv)3: 4 (v)3:2 (vi)2:3:12
(i) P=24 (i) x==+12 (iii) m = 24 (ivym=+14  (v)x=3 (vi)y=9 (vi)p=8
(viii) % 3. 9 machines 4,18 eggs 5. 45 labourers 6. 30 days 7.280 m
4 km 9. 50 minutes 10. 3.5 weeks
b ) x 2 6 8 10 12 14
¥ 8 24 32 40 48 56 \ l
(ii) x 5 10 15 20 25 30 O
¥ 100 200 300 400 500 600 0
2. () X 1 2 4 8 10 \\'0
¥ 80 40 20 10 8 +
5 o>
) x 1 2 4 5 s Al
¥ 200 100 50 40 25 b
32 days 2. 36kg 3. Rs.18, 864 s. 60, 000 5. 112 men 6. Rs. 10
240 masons 8. 480 sweaters 9. 672 men . 400 bicycles

64532 INR 5. 261.19 Australian Dollar

Discount Rs. 1600, Selling price Rs. 6400
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r Exercise 1.24 }

Son’s share Rs. 48000, Daughter’s share Rs. 24000

Widow Rs. 100,000 Son Rs. 280.000, Daughter Rs. 140,000

Widow Rs. 87,500, Son Rs. 122,500, Daughter Rs. 61,250

Widow Rs. 9000, Son Rs. 42,000, Daughter Rs. 21,000 5. Son Rs 200,000 , Daughter Rs. 100,000

Son Rs. 40,000 , Daughter Rs. 20,000 7. Husband Rs. 45000, Son Rs. 67500, Daughter Rs. 33750
f Review Exercise 1 (b) }
(i) c (ii) d (iii) ¢ (iv) b (v) d (vi) a (vii) ¢
(ix) b (x)a (xi) b (xii) a (xiii) ¢ (xiv) b (xv)a i) ¢
() (041}, (2, 3, (41, (1.2}, (1,3}, {14}, (2.3}, 2.4}, 3.4}, (12,3}, (1240 4. 23,41, (1.2.3.4)
(i) {9, {aj, {b}, {c}, {a, b}, {a, c}, {b, C}, {a,b, ¢} 4. () ¢.42}, Hi’@ﬁi}, 12,6}, {4,6}, {2,4,6}
() {6 5l B = it XL 2hlss 2kt {X-+}s{+,—»ﬂ‘_
{H == i X ) = X, = % 6. 33 student
Rs. 5000 8. 4.5 litres 9. 127.5 =128 days 10. 20 lions &@I 120 items 12. 90 days
. 28% 14. Rs.14550  15. Rs. 69105 16. Aslam’s profity: Rs. 1400, Akram’s profit : Rs. 120,

Asghar’s profit : 100 17. Widow Rs, 75000, Son Rs. 3 aughter Rs. 175000

28,24,20,16,12,8 3. 77,66,55,44,33,22,11
50, 100, 150, 200, 250, 300, 350, 400 5. 793 6. 2.6.11,17,24,32, 41,51

(i) yes,d=3 (i) yes,d=-5 (iii i =0
1) LS9 (i) -3,-1,1, ii) 3,4, 5, ... V2 8.8,
(i) Tn-1 (11) 2n+3 |1)5n— (iv) 10n—8
31st 5. 21st O i

xercise 2.3 }

(i) No }v;q r= 10% (iii) yes, =2 (iv) yes,r=% (v) No (vi) No
n—1
(i) 4" E é)Qi) 6(2)"" (i) 153)" " (iv) 200(%)

& 6 (i) 13,17 7. (i) 87 (i) 282
(i) 20 (ii) 20 K Elil) (iv) 51

@ 3, (ii) 4,8, 16,32 (111)25,'225,245"825 (iv)S.l,%.%
(i) 20000 (i) 2187 (iii) 32 (iv) 3584
61440 words 6. 1080° 7. 35 minutes
{ Exercise 2.4 }
Open sentences: 1, ii, 1v 2. Expressions: ii, v 3. Equations: iii, v
Closed sentences: iii. v, vi Expressions: 1, 111 v, vi Inequalities: 1, i1, iv, vi
Expressions in (1), (i1), (v) and (vi) are polynomials and expressions in (iii) and (iv) are not polynomials.
(i) 7,6 and 3 (ii) 5 and -3 (iii) 8,2 and 5 (i) 9, 3 and -2
(i) 1 (i)2 ()3 (iv)4
(i) Linear (ii) Quadratic (iii) Quadratic (iv) Linear (v) Cubic (vi) Biquadratic
(vii) Biquadratic (viii) Quadratic
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( Exercise 2.5 }
(i) 2x+1 (i) 4d’+d" —2a+4 (i) 36"+ 2ab’
2. () x-4x+1 (i) x— y+2 (i) —5a°b —2b°
3. 3d'+4d’-74’+7a-18 4. 2x+2xy—y* -3 5. 3x +3x°—3x—13
6. (i) 3x +27 (i) 12x*=34x +37x —17x+5 (iii) @’ +b° + ¢’ - 3abe
7. Pszzyz—sz—yjz+m2, QRzylzz—.xyj—sz-szyz PR=xZ —xv +xvz
POR = Jc;uz(Jr3 +y3 + zj)—(x3y3+ y3zj+zjx3) $
8. (i) x+3 (i) ¥=3x=10 (i) X*+xp+y°  (iv) x* = x—12 9, O 10. P=9
{ Exercise 2.6 } \0
I. (i) 2809 (i) 5929  (iii) 259081 (iv) 1012036 2. (i) 3249 025 (iii) 357604 (iv) 3988009
3. (i) 2484 (i) 39991 (iii) 999999 (iv) 0.9984 4. (i) i) 11 (iii) 7
{ Exercise 2.7
. 3(x—3y) 2. x(y+2) 3. 2a(3b-Te) m'n(mp —2) 5. 15x(2x'—3p)
6. 17(xy'-3) 7. x(4x+3x+2) 8 e 2P0 2p" +4) 9. xy(x’—x+y)
10. 7x(x’ —2xy + 3y) 1. xpz(xyz—z+ 1) Qy(ﬁy—Zﬁlﬁ) 13. xy'(’ =3y —6)
14. xyz(xy + xz + yz) 15. 1lxp(7x — 3y — 5xp) 18=5x'(x" + 2x + 3)
. (x—»)a+b) 2. (a-3c)2b-1) ) I3+ 2) 4. (x+5)x-2)
5. x+2)x-7) 6. (x+3)(x— = B -9y +3) 8. (x—8)x—4)
9. (x=5)(x-7) 10. (x—13) &11, (x—y)a—b) 12. —a)y—b)
13. (pg - rs)d@+b) 14, (x+$ cd)
. (x+7)° * b) 4. (5x+8y) 5. T(a+6)
6. 4a+15)° =17y 8. (Tx-6) 9. (x=9y) 10. (a’-13)°
, - _ 3 2 Y 7 B X
1. 2(a—16) Q, . (1=-3d°b¢Y) 13. x*(2x=5yz) 14.| =x+—=y 15. | —x——y
4 8 7
16. (f_— 17. 4x* (2x=1)’ 18. (a’p’x~c’d y)z
b d
{ Exercise 2.10 }
. (3-x)(3+x) 2. 6(y-1)(y+1) 3. (4xy—5ab)(4xy +5ab)
4. xp(x-y)(x+y) 5. 16(a-5b)(a+5b) 6. a'b(b-8)(b+8)
7. Tx(y=-7)(y+7) 8. Sx(x-3)(x+3) 9. 11(a+b-3c)(a+b+3c)
9 6 9 6 53 3
10. 3(5—a+b)(5+a—>b 1. x——+—y)[x———— ] 12. [9x+—](x——)
( X ) [ 55 P 4 4
23 17
13. (11a=3b)(11b -3a) 14, [ 14x—— | 2 0+ — 15. 121000
_ 2 2
16. 348340 17. 1 18. 0.800

PFe"____________________=
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{ Exercise 2.11 }

(a+b-c)(a+b+c) 2. (a+3b+4c)(a+3b-4c) 3. (a+b+3ab)(a+b- 3ab)
(x—2y—3xy)(x—2y+3x) 5. (3a-b-4c)(3a—b+4c) 6. (at+b+2)(a-b-2)
Exercise 2.12 }

(x+3)(x+2) 2. (x+6)(x+4) 3. (x=7)(x-8) 4. (x+8)(x-5)
(2x+1)(2x+3) 6. (4x-y)(x+y) 7. (5x-9y)(2x+y) 8. (x+9)(x+3)
(x-10)(2x+3) 10. (3x—4y)(x-2y) O

{ Exercise 2.13 }
(i) x +12¢ +48x+ 64 (i) 8m' + 12m +6m+ 1 (i & b+ 120 —8H
(iv) 125x —75x" + 15x 1 (v) 8a +12a°b+6ab’ +b c + 270x + 900x + 1000
(vii)8n1" + 36m n + Sdmn’ + 270" (viii) 64 — 144+ 1084° —27a" 27+ 81xy+ 81y + 27y
(X) 343 +294b +84h" +8h" (xi) 64x — 96x y + 48xy — 8y (xii) 125m" + 300m°n + 240mn’" + 64n’

488 3. 36 4. 322 5. 14 6. (i) 2197

Exercise

i) 1092727 (iii) 0.970299

(i) Base=2, Exponent=6 (ii) Base= 1 Expon (ii1) Base =¢, Exponent =9

(iv) Base=m, Exponent=n

) 81 (i) 343 (i) 169 \
a s (i) 3° (iii) b* U % (b. v) Tx11' i) d xc'xd
4 : i.5° G‘)

i 7 Gi) 2 (iii) 3

(iv) (ab)’ v) 9 (vi) 7 (vii) 3"
(x) ) (xi) 5° (xi) xy

M 307 G A (iv) % (v) 4x (vi) 7294’
(vii) 4xy" Q4802 E ) 9a’b’
@ { Exercise 2.16 }

@ (10)’ (i) (2x- 3y G_)

(viii) 2°a’ (ix) @
1

(i) SIS@ (i) 0.0000000009203 (iii) 216900000 (iv) 720000
(v) 0.0000 (vi) 0.0000000000054105

(i) 5.62x10° (i) 14x10° (iii) 8.7402 x 10" (iv) 7.586x 10"
(v) 4.4605 x 10° (vi) 9.95x 10 "

[ Exercise2.17

(i) y=-2x-7, slope=-2, y—intrcept=(0,—-7)

] 1
(i) y=——x+2, slope=——, y-—intercept=(0,2)
4 4

(iii) y=8x+35, slope = 8, v — intercept = ( 0, 5_)
(v) y=3x+4, slope=3,  y—intercept =(0, 4)
(V) y=5x+3. slope=5,  y—intercept =(0, 3)
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X 1 .
(vi) y=——+3, slope = ——, y—mterceptz(ﬁ, 3)
4 4

(i) v=m-s (i) y=2x-3 (i) y=12—x (iv) y=~T7-x
- 3 . ! x
(v) y=2(4x-7) (vi) y=5—5x (vii) yzg(ax+b—2) (viii) y=5—3
2
b=p—a—-cand b=23 7. h= and h=4 8. x=—y+3 and x=5 9. =95

a+b 3 . l
f Exercise 2.18 J O
Jin quadrant IV, K in quadrant I, L in quadrant II, M in quadrant III, 00
=1

[ Exercise2.19 J
(i) x—y=26 (i) 6x=yp (i) x+3y=25 (@
v

() x+y=10 (i) 2x+ y=54 (iii) x+2y=45&
x—y=2 X+2y=92

(V) 2x+ 7=y

M {(2.-1)} (i) {(1. 1)} Q : (i) {(4. 0)}
30 18 7 50

W) {(—,——J} i) {(5. 2)} s\g 0) {&—)} (ii) {[——)}
19 19 6 g 9

23 88 . 11 4 510 . 39
v {(25' 25]} (W){(QS%) de (3’ 3 } " {(SSJ}
® {(2.2)} Q%\,z)}\j\ (ii) {(1, 2)} (i) {(1 _%j}
@ Exercise 2.21 }

2 2. -16 3. 3,2 4. 11,7 5. Samia’s age = 14 years, Amna’s Age = 7 years.

Ahsan’s age = 6 . Shakeel’s Age = 13 years. T %

Price of@- Rs. 50 per kg, price of mangoes = Rs. 80 per kg.

Football = RS. 250, Basketball = Rs 180years. 10. % kS %

{ Exercise 2.22 }
@) {x|x<5} i) {x|x>-7} Gi){x|x>4} () {x|x<-4) @) {x|x>6 ) {x]x=-3}

o—>
@ {x|x>2} S A B e s e =S

-4 -3 =2 -1 0 1 2 3 4
. <—o0
(ii) {x|x>-3} R >

-4 =3 -2 -1 0 1 2 3 4

o >
i) x|x>-7 A p——t—3
(){|x } ‘_9—8—'!—6~5~4~3—2—|01234,
_ «———0

i) xlx>3 & e S S 3
( ){rlx } S -4 -3 -2 -1 0 1 2 ¥ 4 ¥

_\
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{ Review Exercise 2 }

I. () b ()b (iHd (vd (v d ()b (vija (vii)d (ix)b (x) ¢ (xi)c (xi)e (xiii) b
(xiv)c (xv)d 2. (i) 26,32 (i) 27.81 3. (i) 10,12,14,16 (i) 6,18,54,162

4. 43 5. 1040 6. () 3x(y+2xp+3z) (i) (y2—6)2 (i) (¥ )" )(F + 27 ) (x4 2)(x-»)
(iv) (x+9)(x-7) (i) 11x*-2x°-35 (i) 10y°—y —25 (i) x*+ x+2

; 16???4 - 12 8 25 X 7 7)
8. (i) n (i) x7p (iii) 6xy z 9. (i) y=x+—, Slope=1, y—mterc%(
n 3 c
(i) e g e — (0 7) e 1. e— dx=6
ii =—X——, Slope= —, y-intercept=| 0,—— = and x =
VIR e g e 4 5 @ y
{ Exercise 3.1 } «Q*

. (i) 13em (ii) Zﬁcm (iii) 12¢m (iv) 25cm v) 24cm (vi) 10cm 2. Tem
3. 8m 4. 10.12m 5. (i) isnotright angled mangl (i) llem  (ii) lem (iii) 6\/5_m

(v) 1082dm &) 55dm 7. Na—25

2

l. L=5.59m 2. L=943cm 3 Scm 4. x=900 5. L= 15.88units
6. 32.06cm 7. 15.71em e l 55cm Sector area = 889.77cm’ 9.  Arca=1848ft

10. Central angle(x) = 2600 6\1 15 4%: .108 Sq. inches
A Exercise 3.3 }

I. (a) 75cm @Qécmz ) 180cm” 2. 504em’ 3. 2]33%cm3, 1095.96¢nm’
4. 125cm° 5. 160cm’ 6. 130cm’ 7. 3206m 8. 8cm 9. 54.93cm’
10, 216 . 122%inch2 12. 30cm’ 3. 6]%cm3 14, 2552.13n"
15. S5em 16. 7.5¢m 17. 5cm
{ Exercise 3.4 }
1. () 154cm’ (if) 98.56m" (iii) 0.55m" 2. () 3.5m (i) 4.29m (iii) 4.95m
3. () 817.6¢m (i) 2759.44cm’ (iii) 1437.33cm’ (iv) 164.70cm’ 4. (i) 4em,268.19cm’
(ii) 0.44cm,036cm’  (iii) 7m, 1437.33m" 5. 1913030.67¢ 6. (i) 41 (i) 81
7. V=2304 m’ms, 13824(approx.) 8. 900cm
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{ Exercise 3.5 }

I. 942.86cm’ 2. 8ff 3. 24cm 4. 84.86cm’ 5. 5.276em 6. (a) 718.66¢cm’

(b) 2425.5cm’ (c) 6549cm’ 7. 15.12em 8. 242.83cm’

{ Exercise 3.6 }
1. (i) 6,188.57,113.14,301.701 (i) 5,47.14,28.28,75.42 (iii) 23.32, 707.]@?, 961.701
(iv) 7, 7.14, 10, 220 2. (i) 377cw’ (i) 513.33¢em’ (iii) 125. Tc'mo (iv) 201.35¢m’

3. 83.79cm (approx.) 4. 75.43cm’ (approx.) 5. 134.75cm’

[ Exercise3.7 _}&®+

I (a) 363.62F, 1620ff  (b) 127cm ,480cm’ 2. (a) 13.& (b) 109.44fF 3. (a)2590cm”
(b) 11775cm’ 4. (a) 50.29cm”  (b) 10.48cm’

I. (i) b (ii) a (iii) ¢ b (vi) d (vii) b (viii) a (ix) ¢
(x) a (xi) b (xii)d 1)a (xv) ¢

3. (i) 13731em’ (i) 37 Tlem’ @ucm @ 5.23cm, 13.08cm®  (b) 11.78cm, 44.16cm”  (v) 87.8"

4. 4m 5. 6cm . ?5(, 595¢, 894348/ 9. Rs.27130  10.509805891km®  11. 2.43cm

12. 0.2355m"  13. 442(. E 256kg

éo { Exercise 4.1 }

I.  Congruent shapes: Cand F'; Pand Q; Mand R ; B and L.

Similar shapes: Sand U; Aand O ; Eand J; Dand 7'; K and N.

Congruent sides: ABand AD; BC and CD .

Congruent angles: ZBAC and £DAC ; ZABC and ZADC ; ZACB and £ACD

3. AAOD and ABOC ; AAOB and ADOC 4. AC=IN:BC =MN

OD = OB;AD = BC;04= OC . AB=CD;0B = 0D;04 = OC

2

I. (@) b (ii) d (iii) b (iv) ¢ v) b (vi) ¢ (vii) b (viii) d
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52 )

{ Exercise
cf

Class limits | Tally marks | 2. | Class limits | Tally marks f Gk
31-40 Il 3 3 41-50 Il 2 2
41-50 [ 2 2+3=5 51 - 60 Il 7 7+2=9
51 —60 Wl 8 8+5=13 61-70 I | 6 6+9=15
61 —70 W | 11 11+13=24 TE—%0 Il 4 4+15=19
71 — 80 i 5 5+24=29 81 -90 I | 6 6+19=25
8190 Wl 7 7+29=36 91 — 100 I I \g 10+25=35
91 — 100 Il 4 4+36 =40 101 - 110 L.\ 4+35=39

Total 3= 40 111 - 120 NN 4 4+39=43
121 —130 N | 3 3+43=146
131 — 140 ,\\'@ 2 2+46 =48
141 — 150 e 0 | 0+48=48
1511 T 2 2 +48 =50
Total 3= 40
Class | Tally | . Class @ 4| Class | Tally | . Class

Limits | Marks ot Boundaries & Limits | Marks Boundaries
40 — 44 | 1 1 395_445 C) 01—10 | 1 0.5-10.5
4549 | | [+1=2 44.549%2 11-20 | MM 5 1105-205
50 - 54 | z 1+2=3 [49.5-g4. 21-30 | Wl 8 1205-305
55-59 0 0+3=3 [54.5 31-40 [ MW | 15 |30.5-40.5
60 — 64 T 2 2+3=5 |59 : 41-50 | WHINI 11 |40.5-50.5
65-69 | 3 3+5=8 ~69.5 % 51-60 | MW 7 |50.5-60.5
70 — 74 [ 2 2+8= 5-74 61—70 Il 3 60.5-70.5
75-79 | WM 10 |10+ 10 74.5C7%0. Total =50
8084 [ W 8 8 28 7Q§; 5
85-89 | N =32 #8945 89.5
90 — 94 Il 32= ’5—94.5
9599 | 1 1+353g6 194.5-99.5|

Total % 36
\&"
Class

ISE?? arl?'.(s f c.f Boundaries
01—07 | W 10 10 0.5-175
08—14 | MM 10 [10+10=20|7.5-145
15-21 | Il 8 | 8+20=28 [145-21.5
22 .28 | 1 1+28=29 |21.5-28.5
29 - 35 I 2 2+29=31 [28.5-355
36—42 l 2 2+31=33 [35.5-425
43 - 49 [ 2 | 2+33=35 |425-495
50— 56 0 | 0+35=35|49.5-56.5
57-63 0 | 0+35=35|56.5-63.5
64— 70 | 1 1+35=36 |63.5-70.5

Total |%f=36
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{ Exercise 5.3 }
2. () X=54 (ii) X = 4.64 (i) X =4.56 (iv) X =7.27 (v) X=-091
3. (i) X=190 (i) X =-70 (iii) X =133.6 4. (i) £X=3750 (i) z=17.8
5. X=21.048 6. The mass of 10" students is 33.1kg 7. The total of height is 15m
8. The length of 5" ribbon is 18.5m. 10. (1) X = '?6.2,)? =75 X = No mode (i) X= 72.9,5& =76.5: X =80
(i) X=3.15X=3X=3 (iv) X =105, X =106; X =106, 107, 108

1T,

X=11.175;

14, X=7.04 X=686:X=6.7

X=10;X=1,5and 10

I3. Medium class = 3(Size of family) ; Medium clas

1ze of family)

15. X=10581: X =111.75: X =1

16. X = 1954marks; X = 19.55marks; X =22.5marks ~ 17. (i) Modal number ofchil amily is 2.
(i) Mean number of children per family is 2. (iii) Median number 0 n per family is 2.

18. X=17.625; X =17.56;X = 17.44

20. a=17

19. XB> X4 (So, t :@- is better on average)
58.312 > 56.
-

2. (i) Range=9 ,Var=8.76,S.D=2.96
(iii) Range = 127, Var = 2080.27, S.D = 45.61
3. Var=1980,8.D=445 4. EX=4141

5. XA=34;XB=41, Var(A) = 110.8; Var(B) = 1
(1) Student “B” is better on average

(o\(

ange = 15, Var=23.5, S.D =4.85
ange—95 Var=6.323, S.D=2.515

(A) = D(B) 3.41,
Stu s more consistent in his performance
@ISE 5.5 j

l. | SrNo. n(A) \ @ P(A)
(i) <N 5§ s | 2
Iy 3 3
(ii) 25 17 8
?k 25 25
i~y 6 1 5
6 6
1 5 1 3 ; 1 5 | 7
2. P@)=—iP'@)=— 3. P(red)=—;P'(red)=— 4.() P(22)=— (i) P(26)=—  (iii) P'(25)=—
6 6 4 4 8 8 8
5. (1) PBB)=— (i) P'(5)=— (i) P(3) = é 6. P(not win the match) =0.14
_ . 43
7. P(temperature will not be 0.45) = 0.55 8. (i) P(red)=—(ii) P(blue) = — (iil) P(red or orange) = @

78
(iv) P'(blue)=——
100

87
(v) P'(yvellow)=——
100

9. (i) Plboy)=—- (i) P(girl) =
15 15

PFe"____________________=
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(iii) P'(boy) = i (iv) P'(girl) = l 10. (i) P(red) = i (i) P(blue) = 3 (iii) P(notblue)= E
15 15 10 10 10
; 7 5 . 5 - 7 1
(iv) P(not green)= — (v) P(notred) = — 1. (i) P(B)=—  (ii)) P(notB)=—  (iii) P(D)=—
10 10 12 12 12

3 11 9
(iv) P(4) = — (v) P(not D)= s (vi) P(notC)= =2 P(AUC)=0.25+0.55=0.80; P(C U B)=0.83

4 2 5
13. P(winning the game) = — 4. Pd4or5)=— 15. (1) P(red pin or b@ =—
6 6 15
.‘ 25 PRS)
(i1) P(green hairpin and black hairpin) = — 16. P(head and digit 4) = — 0

225
i 12 . 20 ; ' 104
17. (1) P(green and blue) = — (1) P(yellow and green marble) = — ifferent colours) = —
169 169 169

25
6
(ii1) P(red and green colour shirt) = E &

3
18. (i) P(red and black colour shirt) = 2 (i1) P(green and b@f{mr shirt) = —0
5

19. (i) S = Sample space

1 2 3 2 §{g’ 6

1 1,1 12 13 14 1,6

2 2,1 22 | 23N\ 24 AY5 2,6

3 3,1 32 | 4 « 35 3,6

4 4,1 42 (1NY.3 {4 4,5 4.6

5 50 | 2N 53%NJ4 5.5 5.6

6 61 |{6D | & N 64 | 65 | 66

®\ Q\r
. , L R |
(i) (a) P(exactly twﬁ.& 36 e (exactly two 4's) 6 (c) P(At least once times 4) 6
20. (i) X
our 1 2 3 4 < 6

SN\Rd®R) | R | R2) | R3) | R4 | RS | (R6)
Green(G) | (G.1) | (G.2) | (G3) | (G4 | (G5 | (G.6)

Blue(B) | (B,1) | (B.2) | (B3) | (B4) | (B.S) | (B.6)
Yellow (Y) | (Y.I) | (Y.2) | (Y.3) | (Y4) | (Y.5) | (Y.6)

1
(i) (a) P(green on the spinner and the digit "2’ on die) = 5
2
(b) P(green or yellow on the spinner and the digit 6" on die) = —
24

6
(c) P(redor blue on the spinner and 2, 3 or 4 on the die) = —4
2

= <,
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21. (i) S=Sample space

n

15

Die/colour Small(S) Medium(M) Large(L)
Mango(M) (M,S) (M, M) (M,L)
Strawberry(S) (S.S) (S.M) (S.L)
Pistachio(P) (P.S) (P,M) (P.L)
. 1 2
(i) (a) P(mango flavour with medium size) = ; (b) P(strawberry flavour with small or large size) = ;

2
(¢) P(pistachio flavour with medium or large) = g $

( Review Exercise 5 } \\'00

(i) b (i) ¢ ()b (iv)b (v) a (vi)a (vii)c (vii)b @ (x) b (xi)a (xii)c (xiii)c
xl) X =244

(xiv) a 3. E(Averageheighr) = 56.8inches 4. ?

Average price of drinking water = X = 77 b 5, X=4; X= 3 (i1) X=1 1, X=11 ;(= 12
(iv) X 55

(i) X =5.5, X =5 X =5 (v) X =154.34; X =154.3; X=152.3

_ - A
X=157,X=16.11; X =17.25 129 S.D=7.16
(i)  Company “B” is better based on a a (11) y “A” is more consistent in his performance.

1 5
3 P(I)—— P(l)——— (%\amk'&o 1,2,4,5,5,2,3,4,2, 5} (ii) P(Evennumbers)=%

O i 12
(iii) P(2) = —'P(l) \&(5) % 12. P(do not use glasses) = %; P(who uses glasses) = 5

. (G) P(2)= l (i) P(20) =$ (1) P(not20)=—
. (i) S =Sample space
Coin Die 1 2 3 4 5 6
H (H,1) (H1,2) (H1,3) (Hi.4) (Hi.5) (H1,6)
T (T.1) (T1,2) (T1,3) (T1,4) (T1,5) (T1,6)
. ) 1 3 i 3
(i1) (a) P(5 and tail) = E (b) P(2,4 or 6 and head) = E (¢) P(odd numbers and tail) = E

P(AwB)=0.85 16. (i) P(A~ B) = P(both of them will be alive) =0.697 (ii) P(both of them will be die)= 0.303

PFe"____________________=
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f GLOSSARY j

Absolute value (or modulus): The absolute value (or modulus) of a real number x (represented by |xi) is the

Additive identity:

Approximation error:

Are length (L):

Arc length:
Are:

Area of a Sector of Circle:

Arithmetic sequence:

Cartesian plane:
Centre of rotation:

Chord of the circle:

non-negative value of x without keeping in view its sign.

If “a’ is a real number, there is a unique number zero (0) called additive identity such that
a+0=0+a=a

It is numerical value, which tells us how far is the approximated valug frpm the actual / accurate

value. %

s.f.: stands for significant figure. O
d.p.: stands for decimal place.

¥ X i
Arc length of a sector of circle = e circumferenc \Q

It is the distance along the curved line that makes up t*
A continuous part of the boundaryfcircumfer@ le is called an arc.

. =0 s
Area of a sector of circle = —— x area of cir
360°

A sequence of numbers such that the ‘d’ between each consecutive term is a constant
is called arithmetic sequence.

ay, ay +d,a+2d, a) + 3d,
It is formed by two perpendi
A rotation turns each paqint
given angle measure. K

poi

.. Where q, is the first term of the sequence.
ber lines and is used to plot ordered pairs on it.
a prelrr\ nd a fixed point, called the centre of rotation, a

le is called a chord of the circle.

A line segment joini
Circle & Centre of the Circle: A circle is a plane e bo one curved line, and such that all straight lines drawn

Closure property:
Coefficient:

Complement of a set:

Compound proportion:
Continued pruportioE.
Cube of a nu

Cube root o er:
Cumulative frequency:

Data:
Difference of two sets:

Direct proportion:

Enlargement:

Equal sets:
Equation:

from a certain @wnhm it to unding line, are equal. That point is called the Centre of

prope
num multiplied by the variable is called the coefficient of the variable as well
fin

ed E‘hat contains the elements present in the universal set but not in set A.

e relatiofighip between two or more proportions is known as compound proportion.

the Circle.
If we take @al nuK n their sum and product is also a real number. It is called closure

If three quantities @, b and ¢ are written as: @ b :: b : ¢ then these quantities are in continued
proportion and b is called the mean proportional.
means to multiply the number by itself three times.

It is denoted by 3{[, is a number such that & =x. i.e., a = %/;

It is calculated by adding each frequency from a frequency distribution to the sum of its
predecessors.

The collection of information in the form of facts and figures is called data

We can write A-B as A'\B for difference of two sets.

Direct proportion is a relation in which increases / decreases one quantity causes proportional

increases / decreases in the other quantity.

Enlarge a figure with the given scale factor (positive or negative).

e The enlargement of a figure with the given scale factor (positive or negative).

e Locating the centre and scale factor of enlargement given the original figure and its
enlargement.

Two sets are equal if they contain the same elements.
A sentence that shows equality (=) between two expressions is called an equation. The equation
has fixed and singular solution.

= <,
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Equivalent sets:

Event:

Experimental probability:

Factorization:

Equivalent sets are the sets with an equal number of elements. These sets do not have exactly
the same elements, just these sets have the same number of elements.

The result of an experiment is called an event.

It is obtained by performing an experiment.

Expressing polynomials as product of two or more polynomials that cannot be further expressed
as product of factors is called factorization,

Foreign currency exchange rate: It is a price that represents how much it costs to buy the currency of one country using the

Fourth proportional:

Frequency distribution:

Frequency:
Geometric sequence:

Grouped data:
Identity Congruence:

Inequality:
Inheritance:
Inverse proportion:

Irrational numbers:

Kinds of proportion:
Life insurance:

Linear equation:

Loss percentage:

Loss:
Markup:

Mean:
Median of

Members or elements:
Mode:

Multiplicative identity:

Number sequence:
Open sentence:
Ordered pair:

Partnership:

Percentage discount:

>

currency of another country.

If four quantities a, b, ¢ and d are written as: @ : b :: ¢ : d then a is called the first, b is called
the second, ¢ is called the third and d is called the fourth proportional.
To write a data in the form of a table in such a way that the frequ
observed at once is called frequency distribution.

The number of times a value occurs in a data is called the frcq

of ecach class can be

that value.

It is a sequence in which each term is obtained by multiplym flon-zero constant ‘»” to the

previous term,

ar, arry, an”, ai, ... Where “ay” is he first term and “r’ t on ratio.

Data which is arranged in systematic order/groups or in called grouped data.

Every triangle is congruent to itself (in the gern ence in which its sides and angles
correspond to themselves). Such a congmen& “Identity Congruence”.

It is a statement that contains one of the symbols: <, >, < or =. The inequality has infinite
answers.

When a person dies, then the assets et b are called inheritance and it is distributed among
his legal inheritors according to hariah Law
Inverse proportion is a relation i whigh if one quantity increases / decreases then other quantity

decreases / increases propo

The numbers which are pot 1onal arg.c

is represented by Q'.
(1) Direct prop{}

It is an agreement be

irrational numbers. The set of irrational numbers

Inverse proportion

en th@; owner and the insurance company for an agreed time

period.
Ifa, b ang c I nu and g and b are not both zero, then ax + by = ¢ is called linear
c,quatmn K ana
¢ fagt, — = 100
the cos : .) is higher than the selling price (S.P.), then loss occurs.

hen we bogwow money from bank to run a business, the bank in return receives some extra
amount along with the actual money given. This extra money which the bank receives is known
as markup.

It is calculated by adding all the values and then dividing by the number of values.

If a data is arranged in ascending or descending order then median of the data is:

e The middle value of the data, if it consists of odd number of values.

e  The mean of the two middle values of the data, if the number of values in data is even.
The objects of a set are called its members or elements.

It is the value that occurs most frequently in a data.

*17, is called multiplicative identity, such that a.l=a=1.a

is a list of numbers arranged in an order.

It is neither true nor false until the variables or unknowns have been replaced by specific values.
It is a composition of two clements that are separated by a comma and written inside the
parentheses.

A business in which two or more persons run the business and they are responsible for the profit
and loss is called the partnership.

. discount
Percentage discount = —————x 100
marked price

P  ay,
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Perfect cube:

Period:
Pie chart:

is a number that is the result of multiplying an integer by itself three times. In other words, it is
an integer to the third power of another integer.

The time for which a particular amount is invested in a business is known as period.

It is used for comparison of values of different items by making the sectors of a circle. Angles
are used to represent the sectors

Polynomial expression or simply a polynomial: is an algebraic expression consisting of one or more terms in each of which

Polynomials:
Position to term rule:
Principal amount:
Probability:

Profit / markup rate:

Profit / markup:

Profit percentage:

Profit:

Properties of real numbers:

Proportion:
Pyramid:
Radical sign:

Ratio:

Rational numbers:

Real numbers:

Recurring decimal nh@

Rotation:

Sample spaeg:
Scientific Not:
Secant line:

Sector of a circle:

Sequence:
Set expression:

Similar Shapes:

Square of the number:

Surface area of a hemisphere:

Symbol of cube root:

the exponent of the variable is zero or a positive integer.
In which the highest exponent or sum of exponents is always 2.

defines the value of each term with respect to its position.

The amount we borrow or deposit in the bank is called principal amqu

It tells us how likely it is that an event will occur,

The rate at which the bank gives share to its account holders is ff® as profit / markup rate.
profit

It is expressed in percentage.

Profit / markup = Principal x Time * Rate

Profit percentage = 45 s % 100 +

If the selling price (S.P.) is higher than the ca&:@ P.) then profit occurs.
It holds the following properties:
(i) Closure property  (ii) Commutatiyc'g

(vi) If we

(iii) Associative property (iv) Identity

(v) Inverse find the number whose square is /x, then x is an
irrational number.

The relation of equality of t ’ At

[ACL)

s called proportion, It is denoted by *:

A 3D shape with a flat poly#g
is called Pyramid.

Square root and squ inv%

base d@ or more triangular sides converging at the top,

h other. The symbol used for square root is * U"F it

is called radical gre
It is a comparisty of two q
“b” is wrott . r. t1

fe,”

itics of same kind. Ratio is denoted by “:” e.g., ratio “a” is to

to “d™ is written as ¢:d.

The l@rs which,can be written in the form of 'q—,q = 0, p.g e z are called rational numbers.

numb Q’V Z, all rational and irrational numbers) are real numbers. It is represented
% R.

s: The decimal numbers in which one digit or group of digits repeat again and again in its decimal

part are called recurring decimal numbers.
Rotate an object and find the centre of rotation by construction

The set of all possible outcomes is called sample space. It is denoted by “S”.

It is a way of expressing very large and very small numbers conveniently.

A straight line that intersects a circle in two points is called a secant line.

It is defined as the portion of a circle that is enclosed

between its two radii and the arc adjoining them.

It goes on forever is called an infinite sequence. Otherwise, it is called finite sequence.

A set can be expressed in three ways.

(a) Tabular Form or Roster Form (b) Descriptive Form (¢) Set Builder Notation
Two shapes are said to be mathematically similar if all of the angles in the shapes are equal, but
the shapes are not necessarily of the same size.

When a number is multiplied by itself then the product is known as the square of the number

i.e., the square of x is x°

|
Surface area of a hemisphere = — » surface area of sphere + area of base
2

Itis %n'r_ remember that 3 is the part of symbol.

= <,
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Term to term rule: It is not helpful if you want to find a term that is far away from the ones that are known. Position
to term rule in more powerful.

Terminating decimal numbers: These are the decimals which have finite digits in its decimal parts.

Theoretical probability: It is obtained without performing any experiment.
Total surface area of a cone: Total surface area of a cone= Base arca + curved surface area
=zl +xrl
=gr(r+f)
Types of Rational numbers: These are two:
(i) Terminating decimals (i) Recurring
Universal set: A set that consists of all the elements of the sets under consideration, ding its own elements
is called universal set. It is denoted by the symbol U.
Vehicle insurance: It provides a protection against risks to the vehicle. The amour cy in this case depends
upon the actual value of the vehicle.
Venn diagram: It is an illustration that uses circles to show the relationsiup @ ong sets in a perspective way.
'*'h a rectangle and its subsets are

represented by closed figures inside the rectangle.

L <
Volume of a cone: Volume of a cone = 37 rh &

. . . Volume of s
Volume of hemi-sphere: Volume of hemi-sphere =

In Venn diagram, a universal set is usually representi b

: 2 i 1
Volume of Pyramid: Volume of Pyramid = 3X vohm@

Sym@s &?fatlons

Symbol | Stands qu\Q‘ L §ymbol Stands for
< is less th I\\J KO‘ : ratio
> is gre E is proportional to
< ISJ% QI‘ I tally mark
3 er@!’equal to 2 summation
= is equal to AB line segment AB
F ,;g):s not equal to AB ray AB
</ | is not less than 1B line
@ is not greater than ya angle
€ belongs to A triangle
3 not belongs to ~ is similar to
v for all = is congruent to
N square root ~ is approximately equal to
= implies that I is parallel to
U union AB arc AB
n intersection o correspondence
because / as % percentage
therefore / so gor{} the empty set / the null set
U universal set | such that
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